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TARGET: SUBME RGED SUB The protecting cloaks of night, foul weather, 


and ocean are stripped from a submarine by the detection gear and skill of an S2F Navy crew 
Pinpointed, the sub is sent to a point of no return—the bottom of the sea. All this equipment 
required a two plane hunter-killer team until Grumman packaged it into a single aircraft. 


Grumman $2F’s are now operational with the Navy. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION eerurace + tonc IstanD + NEW YORK 


Designers and builders also of the supersonic Tiger, Cougar II, Albatross amphibian, metal boats, and Aerobilt truck bodies 
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First in Constant Speed Drives... 
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New magnetic trim control just developed for the governor on Sundstrand 
Aviation’s Constant Speed Drive marks another substantial advance in air- 
craft constant frequency electrical systems. Smaller than former trim controls, 


rugye | an | reliable, 
temperature or oil contaminants Applied to the flyball governor, magnetic 


trim gives the governor faster than normal response, makes minute speed 


the new control has no moving parts, is unaffected by 


adjustments. These characteristics, plus a new frequency and load controller, 


make possible average steady-state bus frequency of 400+ 1/10 ¢ ps, load 


division between paralleled alternators within 1 kw, and greatly increased 


stability. All of these benefits are derived from a controlling system consider 


ably smaller and lighter than present systems Find out how a Sundstrand- 


' 


driven electrical system can help you. 











New horizons... 

are opening to design 
engineers, through co- 
operation between engine 
and airframe manufacturers 
and Sundstrand. With this new 
concept in electrical systems, 
expect remarkable advances 
in operation and performance 


of tomorrow's aircraft. 


SUNDSTRAND AVIATION 


Division of Sundstrand Machine Tool Company, ROCKFORD, ILLINOIS Western District Office: Hawthorne, California 


CONSTANT SPEED DRIVES -: AIRCRAFT ACCESSORIES 





RESEARCH KEEPS 
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FIRST IN RUBBER 
Pr. Goodrich 
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More punch for fighters, more 
payload for airliners 


with B. F. Goodrich Tubeless Tires 


wo of the latest models in both 
"Eames and civilian aircraft are 
now equipped with B. F. Goodrich 
Tubeless Tires. The Navy's newest jet 
fighter Chance Vought Crusader, which 
flies at supersonic speeds in level flight, 
is equipped with B. F. Goodrich Tube- 
less to help it withstand the punishment 
of high-speed take-offs and landings on 
carrier flight decks. And a Pan American 
World Airways Clipper” now uses 
BFG Tubeless in overseas service. 

The big reason: more pay load. 
B. F. Goodrich Tubeless Tires save 
weight. Airlines are saving as much as 
120 pounds, can carry that much more 
pay load. Fighters can add more fighting 


equipment. Both save time and money 
in warehousing afid maintenance 
Instead of a tire and tube, there's only 
the tire to purchase and stock — only 
the tire to mount and service 

The use of B. F. Goodrich Tubeless 
Is a gratifying recognition of the safety 
factors inherent in the BFG Tubeless 
Tires, in aircraft uses as well as auto- 
motive. Among the features that make 
the BFG Tubeless Tire safer is the 
special patented inner liner, developed 
first by B. F. Goodrich. It eliminates 
the conventional inner tube, retains 
correct inflation pressure much longer. 
There’s no tube to chafe or leak. No 
tube to bunch or shift during take-offs 
or landings. . 


Both B. F. Goodrich high pressure 
Tubeless for fast fighters and commercial 
type Tubeless for airliners are in full 
production. All are examples of B. F. 
Goodrich pioneering and leadership in 
Tubeless—in the air and on the ground 
The B. F. Goodrich Company, Tire & 
Equipment Division, Aeronautical 
Sales, Akron, Ohio. 


B.F Goodrich 


AVIATION PRODUCTS 


Tires, wheels, brakes « De-icers + Heated rubber + 
Fuel cells + Avtrim + Pressure Sealing Zippers + 
inflatable seals « Rivnuts + Hose, sccessories 




















Magnesium 





made it 





portable 
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Lightweight TOOLING PLATE builds advantages 


into portable fixtures 


THE DOW CHEMICAL COMPANY 
Magnesium Sales Dept. MA 320J, Midland, Michigan 


Please send the booklets checked below: 


[_] Tooling plate brochure 

[_] Booklet “Machining Magnesium” 
[4] Booklet “Joining Magnesium” 
Name 

Title 

Company 


Address 


».. With important savings 


There’s a growing preference for magnesium tooling plate—and 
good reason, too! It’s lighter in weight, easier to machine, and 
lower priced than most commonly used tooling materials. 


The light weight of magnesium—*s the weight of aluminum, 
4 the weight of steel—permits ease of handling in portable jigs 
and fixtures for increased speed, safety and economy. Many 
other tooling uses benefit from magnesium’s desirable properties. 
Magnesium plate in all sizes is rolled for greater accuracy. 
Dimensional stability, too, is assured by stress relief through 
oven flattening. 

Get all the details from your Dow Magnesium distributor, or 
write to THE DOW CHEMICAL COMPANY, Midland, Michigan, 
Dept. MA 320J. 


DISTRIBUTORS: COPPER AND BRASS SALES, INC., Detroit, Michigan * FULLERTON STEEL AND WIRE 
COMPANY, Chicago, Ill. * HUBBELL METALS INC., St. Lovis,Mo. © A. R. PURDY CO., INC., Lyndhurst, 
N. J. © RELIANCE STEEL COMPANY, Los Angeles, Calif 


you can depend on DOW MAGNESIUM 
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ks Sg gp Regional Carriers Make Further Gains 


> Delta, Braniff are awarded new routes to New York; Capital's 
service to south is expanded again. 
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> Twin-jet B-57s provide most-important air action in Exercise 
Sagebrush with their accurate night atomic missions. 


New Equipment Boosts Test-Flight Cycle 
> Boeing plans equipment to facilitate testing of 707, KC-135 tanker 


and advanced B-52 versions. 


Boeing, Douglas Swap Design Techniques 
P Design of Boeing’s 707 was influenced by earlier Douglas models; 


DC-8 has Boeing look. 
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North American Missile: Tests 
F-105 Exceeds Mach 1 
USAF-Army Missile Feud Flares. 
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The first published picture of the Velvet Glove Canadian air-to-air missile is shown above. 
Canadair, has been successfully fired from both F-86 Sabres and CF-100s (AW Nov. 21, p 


Domestic 


Bomare guided missile will be pro 
duced at Boeing Airplane Co.’s Wichita, 
Kan., plant. Defense Department said 
the decision followed its directive on 
industrial dispersion (see p. 18). Ex 
perimental and developmental engi- 
neering will continue at Seattle, Wash 


Dr. Clifford C. Furnas, 55, Chan 
cellor of the University of Buffalo, has 
been appointed Assistant Secretary of 
Defense for Research and Development 
(AW Oct. 24, p. 7). He fills the post 
vacated by Donald A. Quarles when he 
was named Secretary of the Air Force 
Dr. Furnas, a chemical engineer, is a 
former director of the Cormell Acronau 
tical Laboratory and director of research 
for Curtiss-Wright at Buffalo. 


U.S. Amny plans to ring major Ger 
man cities and Army installations with 
Nike surface-to-air missile units. 


Ryan Aeronautical Co. Latest Air 
Force contract “will assure production” 
ef its O-2A Firebee target missile “well 
into 1956.” ‘The contract, plus a pre 
viously-announced $3.5-million order, 
rounds out the USAF’s present sched 
ule for the Firebee, but Rvan is nego 
tiating “additional quantity orders.” 


Piasecki Helicopter Corp. has been 
awarded a contract for 168 H-21 Work 
Horse helicopters for the U. S. Army 
The new order increases the company’s 
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—. 


The Velvet Glove 


backlog to $140 million 
with $100 million at the 


Don R. Berlin, 


as compared 
end of 1954, 
iccording to Piasecki 
president 

Hamilton Standard Division of 
United Aircraft Corp. plans to con 
struct an additional 210,000 sq. ft. of 
manufacturing space and 40,000 sq. ft 
of office space at its Windsor 
Conn., plant. The present floor 
approximately 1,000,000 sq. ft 
6,000 em 
7000 and 


Locks, 
ifCa 
was 
designed to accommodate 
ployes; Hamilton now has 
500 production 


plans to add another 


emploves and 150 engineers within the 
immediate future 

American World Airways, Inc. 
total of 899.165.000 
miles and 23,046,028 plane-miles du 
ing the third quarter of the year. Fig 
ures for the same period of 1954: 731 

565,000 passenger-miles and 19,463,476 
plane-miles. This vear’s second-quarter 
figures were 742,332,000 20.990. 


$33, re spec tively 


Pan 


flew a passenger- 


and 


Financial 


General Dynamics Corp. estimated 
its backlog of unfilled orders as of Sept 
30 at $1,415 million, the highest in the 
history Net 
sales for the nine-month period ending 
on that date totaled $506,133,306 and 
net income (after U.S. and Canadian 
taxes), $13,754,390. Net sales for the 
same period of 1954 were $477,829,633; 
net income, $14,161,038. 


corporation's peacetime 


The supersonic missile, manufactured by 


7). Performance details are classified. 


Inc. de 
a share 
stoc k 


Chance Vought Aircraft, 
a dividend of 40 cents 

Dec. 15 to common 
Dec. 1. 


Cclared 
pavable 


holders of record 


National Airlines’ operating revenues 
reached a new high of $50,173,474 dur 
ing the 12-month period ending Sept 
30. It was the first time they had ex 
eeded the $50 million mark. NAIT 
lso reported that the three-month 
period ending Sept. 30 was the 
profitable first quarter in its history, 
with net earnings at $468,344 (46 cents 


1 sh ire 


most 


International 


British European Airways scheduled 
plans for Britain’s first inter-city heli 
copter network, London-Birmingham- 
Leicester-Nottingham, with service to 
begin in the spring 


‘he Dominican Republic will con- 
struct a $9 million airport capable of 
handling jet transports at Punta Cau- 
cedo, 15 miles east of Cuidad Trujillo 
Preliminary plans for the airport, tenta- 
tively scheduled for completion some- 
time in 1958, were drawn by B. Perini 
& Sons, Framingham, Mass. 


Royal Australian air force chose the 
DH-115 two-seat Vampire and a dual- 
control version of the English Electric 
Canberra as the basic planes for its jet 
training program. Orders were placed 
for approximately 100 Vampires and 
nine dual-contro] Canberras. 





Saturable reactor made by Airborne and 
employed in an Airborne magnetic amplifier. 


Airborne 
products are 
Airborne 
produced 


At Airborne, we make more 
basic components of our elec- 
tromechanical products and 
controls than any other manu- 
facturer of aircraft equipment 
— including such items as elec- 
tric motors (AC and DC), ball- 
bearing and Acme screw jacks, 
radio noise filters, magnetic am- 
plifier toroids, starting capacitors. 
This gives us ideal control over 


quality and delivery. 


We also have all the facilities 
right at hand to design, quali- 
fication test, and develop “cus- 
tom” equipment for aircraft and 
guided missile applications. 

It’s the kind of integrated serv- 
ice many firms now require. 
Would you like it, too? 


<“DIRBOBME == 


ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY 








AVIATION CALENDAR 





Nov. 30-Dec. 2—Air Transport Assn., Air 
line Finance & Accounting Conference, 
St. Charles Hotel, New Orleans, La. 

Dec. 1—American Astronautical Society, 2nd 
Annual Meeting, American Museum of 
Natural History, New York, N. Y. 

Dec. 1-2—California Association of Atr 
port Executives Meeting, Paso Robles 
Inn, Paso Robles, Calif. 

Dec. 2-3—Eighth Annual Aviation Confer 
ence & Flight Clinic, sponsored by 
Tucson Chamber of Commerce and 
Tucson Airport Authority, Tucson, Ariz 

Dec. 6-7—Professional Race Pilots’ Assn., 
convention, Carter Hotel, Cleveland 

Dec. 7-9--National Association of Manufac- 
turers, 60th Annual Congress of American 
Industry, Waldorf-Astoria Hotel, New 
York 

Dec. 12-16—Nuclear Engineering & Science 
Congress & Atomic Exposition, spon 
sored by Engineers Joint Council, Public 
Auditorium, Cleveland, Ohio 

Dec. 15-17—Fall Meeting, USA National 
Committee, URSI (International Radio 
Scientific Union), University of Florida, 
Gainesville, Fla 

Dec. 17—Nineteenth Wright Brothers Lec 
ture, U. S. Chamber of Commerce Bldg 
Auditorium, Wash., D. C. Wright Day 
Dinner at Sheraton Park Hotel 

Jan. 9-10—Second National Symposium on 
Reliability and Quality Control in Ele 
tronics, sponsored by Institute of Radio 
Engineers, Hotel Statler, Washington 

Jan. 9-13—Society of Automotive Engineers 
Annual Meeting, Sheraton-Cadillac and 
Statler Hotels, Detroit 

Jan. 19-21—National Simulation Conference 
sponsored by Dallas-Fort Worth Chapter 
of Institute of Radio Engineers’ Group on 
Electronic Computers, Dallas, ‘Tex 

Jan. 23-26—Institute of the Aeronautical 
Sciences, 24th annual meeting, Sheraton 
Astor Hotel, New York, N. Y. Jan. 23— 
Honors Night Dinner 

Jan. 23-26—Plant Maintenance & Engineer 
ing Show and Conference, Convention 
Hall, Philadelphia 

Feb. 2-3—National Symposium on Micro 
wave Techniques, sponsored by Institute 
of Radio Engineers’ Antenna & Propa 
gation Group and Theory & Techniques 
Group, Philadelphia 

Feb. 7-9—Society of the Plastics Industry, 
llth annual Reinforced Plastics Div., 
conference, Hotel Chalfonte-Haddon 
Hall, Atlantic City, N. J. 

Mar. 19-21—Society of Automotive Engi 
neers, national production meeting and 
forum, Hotel Statler, Cleveland, Ohio 

Apr. 9-12—Society of Automotive Engineers, 
national aeronautic meeting, aeronautic 
production forum and aircraft engineering 
display, Hotel Statler, New York, N. ¥ 

May 2-—Society of Aeronautical Weight 
Engineers, 14th annual conference, Fort 
Worth, Tex 

May 14-17—First Design Engineering Show, 
Convention Hall, Philadelphia. Man 
aged by Clapp & Poliak, Inc., 341 Madi 
son Ave., New York, N. Y 

June 17-21—American Society of Mechani 
cal Engineers, semi-annual meeting, Hotel 
Statler, Cleveland, Ohio. 








as others see uS... 


A user tells 
how AETCO SERVICE 
helped him 


—by John Stambaugh 
President 


PREREG MANUFACTURING Inc. 


“TIT want you to know how 
much we appreciate your very 
fine cooperation in testing so 
quickly and thoroughly the Pre- 
Reg switch sent you recently. 
You will recall that we put you 
on the spot as far as the time 
element was concerned, yet your 
outfit came through on schedul 
with a complete report prepared 
in accordance with the require 
ments of four sets of specifica- 
tions—MIL-E-5272, MIL-P-5518 
MIL-M-7911 and USAF41065B. 


“The completeness of your re- 
port not only confirmed our be- 
lief in the all-round high qual- 
ity of the PreReg Pressure 
Switch, but should certainly 
anticpate any questions likely 
to occur to designers and engi- 
neers interested in applying the 


unit to their problems. 


“It was a pleasure to work 
with you, and I look forward to 
continuing relationship as my 


’ 


new business grows.’ 








AIRCRAFT 
EQUIPMENT 
TESTING 
COMPANY 


1806-12 FLEET ST. 
BALTIMORE 31, MD. 
Bi. ua” 


GENERAL AIRCRAFT 
COMPONENT TESTING 
including 

Hydraulic, pneumatic, 
electric (400 cycle, 
AC-DC) and mechanical 
IN FLIGHT TESTING, TOO 
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WHO'S WHERE 





In the Front Office 


John H. Clemson, vice president of Pas 
senger Service Dept. of Trans World Air 
lines 

Richard S$. Mitchell, vice president of 
Guided Missiles Range Div. of Pan Ameri 
can World Airways. 

Sir Arnold Hall, former director of th« 
Royal Aircraft Establishment, Farnborough, 
technical director of Hawker Siddeley 
Group, London, England 

Sir Ronald Weeks will retire as chairman 
of Vickers, Ltd next May and will be suc 
ceeded by Lord Knolly, who ran British 
Overseas Airways from 1943 to 1947 

William H. Rea, board member of Cruci 
ble Steel Company of America 

Olin D. Blessing, vice president of Dow 
Corning Corp 

Robert J. Quinn, Jr., vice president of the 
Monitor Controller Div. of Industrial Elec 
tronics Co., Inc., Rockland, Mass 


Honors and Elections 


Ernest H. Moncrieff, president of Stand 
ard Aero Engine Ltd., Winnipeg, elected 
president of the Air Industries and Trans 
port Association of Canada. Richard W. 
Ryan, Canadian Pacific Airlines, Van 
couver, and J. W. R. Drummond, Canadian 
Pratt & Whitney Aircraft Co. Ltd., Mont 
real, elected vice presidents. Fred T. Wood, 
Trans-Canada Airlines, Montreal, honorary 
secretary; D. W. Kendall, Photographic Sur 
vev Co. Ltd., Toronto, honorary treasurer 

R. S. Northington, vice president of Pied 
mont Aviation, Inc., elected president of 
Aviation Distributors and Manufacturers 
Association; J. Turner Moore, Reading 
Batteries, Inc. and Francis L. Hine, Airwork 
Corp. clected vice president 

Edward K. Foster, vice president of Ben 
dix Aviation Corp., named Man of th 
Year for 1955 by The Towson Town Asso 
ciation 

George V. Caldwell, director of Safety 
at the Academy of Aeronautics, LaGuardia 
\irport, New York, named to the Air Trans 
port Section of the National Safety Council 
as head of the Sub-Committee on Schools 


Changes 

Arthur J. Fallon, chief of the Air Termi 
na: Properties Div. of The Port of New 
York Authority; Warren C. Cooper, assi 
ant chief 

Orville M. Dunning, director of engineet 
ing and production division of Airborne In 
struments Laboratory, Inc Dunning is 
former vice president-engineering of Hazel 
tine Electronics Corp., Little Neck, N. 

Harold H. McIntosh, chief of missile proj 
ects of Goodyear Aircraft Corp 

Lord Rennel of Rodd, deputy chairman 
of British Overseas Airways Corp 

Marion Maxfield, assistant director of cus 
tomer relations of Fairchild Engine and Ain 
plane Corp 

F. A. Cleveland, preliminary design en 
gineer at Lockheed Aircraft Corporation’: 
Georgia Div 

(Continued on page 104) 
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INDUSTRY OBSERVER 


> Avro Vulcan’s stability problem is one reason for the new planform with 
leading edge modified (AW Nov. 21, p Instability shows up during 
high speed level bombing attacks at altitude 

> Lear and Narco engineers are studying the possibility of designing weather 
radar units for small twin-engine business planes such as the Piper Apache. 
Narco says antenna design is one of the most critical problems. The com- 
pany also has studied simplified radar circuitry for this type of set and is 
considering adoption of some of the circuitry from its Distance Measuring 
Equipment. 


> Later versions of the Vickers Swift Mk 
under development. One production PR 5 has been converted for long 
range missions, incorporating additional fuel internally and externally. 


5 photo-reconnaissance plane are 


> Production tooling for the four-place, low wing Piper PA-24 Comanche 
business plane, which is scheduled to reach the market in 1957, is being 
built to coincide with the construction of the first prototype. This system 
is an innovation for Piper Aircraft Corp. The Comanche, with a cruising 
speed of approximately 160 mph., retractable tricycle landing gear and a 
swept tail, will be priced to compete with the Cessna 180, 


> Ryan Firebee, powered by a 1,000-Ib. thrust Fairchild J44, has flown for 
20 minutes at 45,000 ft. altitude. The F9F chase plane was operated at 
near maximum performance to keep up with the target drone which was 
exceeding +50 knot l'arget drones with altitude and speed performance 
comparable to or better than the Ryan Firebee are required to replace towed 
targets for evaluation of new we ipons systems such as the F-102A armed 
with Falcon air-to-air missiles 


> Swedish J35 double-delta interceptor will be armed with guided air-to-air 
missiles and 30-mm. cannon, both developed and manufactured by Bofors. 


> National Advisory Committee for Aeronautics 1s seeking bids for a Mach 6 
blowdown supersonic wind tunnel which will be part of the blowdown 
gas dvnamics facilitv at Langlev (Va.) Acronautical 


Laboratory lest section of the tunnel is 20 by 20 inches, and cost is 


tunnel complex for th¢ 


ipproximately $100,000 


> U.S. Navy has accepted two Westinghouse PD-33 turbojet engines in 
the 6,500 Ib. thrust class for test and evaluation (AW Aug. 12, p. 12). Navy 
has designated the engine ]54, and the tests will be made at the new Naval 
Air Turbine Test Station at Trenton, N. J. The engine was developed 
without cost to the Government by Westinghouse in cooperation with Rolls- 
Royce and made available to the Navy at nominal sum of $1. 


> USAI has creased tht mi betv en major overhauls of the Piasecki H-2] 
helicopter from 120 
changed at overhaul time and sent to Air Materiel Command depot for 


checking to relieve the burden on field 


to 150 hours and has recommended that castings be 
maintenance 


> Messerschmitt will be licensed to build 300 CM-170R Magister trainers 
by the French firm, Etablissements Fouga & Cie. 


> Trans-World Airlines is the first airline to order the new completely 
transistorized PB-20 automatic pilot developed by Eclipse-Pioneer. The 
order is for 25 sets 


> British Ministry of Supply has cancelled the Avro-720 rocket-turbojet 
powered interceptor project leaving the Saunders-Roe SR 53 as the sole 
continuing project in this field. 


> Short Brothers and Harland have a new 
designated the PD-1]1 


rtical take off research aircraft 











First light twin to use supercharged engines has 
“Hi-Fatigue” @— Cable installations! 
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New Aero Commander 680 Super, by Aero Design and 
Engineering Company. This new executive plane carries 
6-7 passengers, cruises at 230 mph. 


NEW 
AERO COMMANDER 


680 SUPER! 


The Aero Commander 680 Super is the first 
light twin-engine executive plane to offer super- 
charged performance. The new model has a 
useful load capacity of 2,750 lbs., a single- 
engine ceiling of 15,000 feet, a cruising speed 
of 230 mph., and a one-stop, coast-to-coast 
range. The Aero Commander 680 is equipped 
with Macwhyte “Hi-Fatigue”’ control cable. 

*‘Hi-Fatigue”’ control cable is widely used by 
leading manufacturers. A complete line of sizes 
and types is supplied in Galvanized, Tinned, 


on 


Interior view: showing “Hi-Fatigue” control cable in- 
stallation in the Aero Commander 680. 


and Stainless Steel. ‘“Safe-Lock”’ Terminals for 
swaging may be purchased loose or attached. 
Macwhyte Aircraft Products meet the require- 
ments of aircraft manufacturers, airlines, 
and military specifications. 

Send for illustrated Catalog A for detailed 
information on Cable, Terminals, and As- 
semblies. 


i 
- 
~A2 4 / 4 
is a registered trademark. 


KA ACW’ HY TE 


CABLE: TERMINALS -ASSEMBLIES : TIE-ROOS 


2905 bg see Fe er nt MILL DEPOTS: 

Kenosha, Wisconsin. Manufac- 

turers of “‘Hi-Fatigue”’ Aircraft New York 4, 35 Water St. 
Cable—*‘Safe-Lock”’ Cable _ Pittsburgh 19, 704 Second Ave. 
Terminals — Cable Assemblies ? . i 
Tie Rods—Braided Wire Chicago 6, 228 So. Desplaines St. 
Rope Slings—Bright, Gal- 

ats NN Site tek, end St. Paul 14, 2356 Hampden Ave. 
Monel Metal and Plastic 

Coated Wire Rope. 
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Ft. Worth 1, P.O. Box 605 

Portland 9, 1603 N.W. 14th Ave. 

Seattle 4, 87 Holgate St. 

San Francisco 7, 188 King St. 

Los Angeles 21, 2035 Sacramento 
Street 











Copter Controversy 


Back of the Army-Air Force controversy over use of 
helicopters in Exercise Sagebrush (AW Nov. 21, p. 17 
lies a basic argument over joint doctrine. Sagebrush 
maneuver director USAF Gen. Otto P. Weyland, was 
overruled by USAF Secretary Donald Quarles when he 
tried to block Army’s experiments with its new sky 
cavalry. 

Quarles, in effect, said Weyland was right in his inte1 
pretation of the doctrine, but added that Army still 
should be allowed to test its new reconnaissance ideas 
Sky Cav still may or may not violate the Key West agree- 
ment. Quarles emphasized that he acted in the Sagebrush 
crisis “without prejudice” to the basic issue of whether 
the Army should operate aircraft as it sees fit. His 
action followed conferences with Army Secretary Wilbe1 
Brucker. Unexplained last week was AviaT1on WeEEk’s 
report that some Army officers at Sagebrush refused to fly 
in USAF helicopters on a short hop from England AFB 
La. to Fort Polk, Lt., maneuver headquarters. Serious 
ness of the dispute was attested by flat refusal of Army 
officers to discuss the matter, following position of 
Brucker, who would not answer newsmen’s questions 


Renegotiation Future 


Watch for the Joint Congressional Committee on In- 
ternal Revenue Taxation to recommend to the next 
Congress sharp curtailment of the Renegotiation Act 
powers, perhaps termination when the law ends in 1956 

The committee has been meeting recently with indus 
try and Government representatives to obtain their views 
on extending, modifying on terminating the act. Industry 
groups have been forceful in urging an end to renegotia 
tion, but the views of individual companies on adminis 
tration of the act probably will be tempered by the fact 
the renegotiation will apply to profits earned through 
1956 even if the law expires. 

Some Capitol Hill observers feel that renegotiation is 
being used as a political countermeasure to take the 
steam out of any Democratic investigations of excessively 
high defense profits. 


The committee’s report is due May 31, 1956. 


More Permanent Airlines? 


Congress is going to consider legislation directing Civil 
Aeronautics Board to grant more permanent certificates 
next session. Last session, legislation ordered permanent 
certificates for local service lines, despite Civil Aeronautics 
Board opposition. Senate Commerce Committee's 
Chairman, Sen. Warren Magnuson (D.-Wash.), already 
has announced in favor of an amendment to the local 
service legislation which would direct a permanent ce! 
tificate for Pacific Northern Airlines which operates 
between his home state of Washington and Alaska 


Congressional Investigations 


Plans now are to open public hearings on two con- 
gressional investigations—both underway for several 
months—before Congress meets in January. They are 
e On the U. S.-German bilateral agreement, which some 
U. S. airlines consider a “giveaway” to the German line, 
Lufthansa, by the Senate Commerce Subcommittee 
headed by Sen. George Smathers (D.-Fla.). 


Washington Roundup 





¢ On military aviation contracts and profits by the House 
Armed Services Investigating Subcommittee headed by 
Rep. Edward Hebert (D.-La.). Airframe manufacturers 
will be scheduled first. The subcommittee also plans to 
call in aircraft engine companies, as well as major sub- 


contractors 


Rizley’s New Campaign 


Civil Aeronautics Board Chairman Ross Rizley can 
count on substantial support from Congress in his aim 
to have airline industry representation on U. S. teams 
negotiating bilateral air agreements with foreign govern- 
ments (AW Nov. 21, p. 105). Airlines have repeatedly 
taken their complaint to congressional committees that 
bilaterals were sealed without their having had an oppor- 
tunity to express their opinions. “I wouldn't by any 
means let the airline industry dictate final policy,” Rizley 
said, “but I think their cooperation would be helpful 


fo! il] 


Sabotage Committee 


A thorough survey to develop preventive 
against a repetition of the recent crash of a United Ai 
Line’s DC-6B due to sabotage has been undertaken by a 
Civil Aeronautics Administration committee headed by 
Fred B. Lee, CAA Administrator. Lee established the 
committee after consultation with J. Edgar Hoover, Di- 
rector of the Federal Bureau of Investigation, when it 
crash was caused by sabotage. 


mecasures 


was determined the 
[he committee is exploring four major areas. They 
ire legislation, inspection, insurance, and aircraft struc- 
ture 
Aviation insurance 
view the way their policies are written and make any 
remove the collection of insurance 


companies have been asked to re- 


changes necessary to 
as an inducement to a saboteut 

Aircraft engineers are investigating methods for 
strengthening the structure of cargo bins with an eye 
to minimizing explosions. The idea of any form of 
manual inspection of passengers and their baggage already 
has been discarded but a mechanical inspection of bag- 
gage is still under consideration. The major problem 
confronting this method is that installations would have 
to be made at all 554 air carrier airports and the cost 
could be prohibitive 


Capital Victory 


Capital Airlines has won its struggle with the Civil 
Acronautics Administration for additional hangar space 
at the CAA-operated Washington National Airport 
where Capital makes its headquarters 

Louis Rothschild, Under Secretary of Commerce for 
r'ransportation, ruled in favor of Capital which will get 
1 fourth hangar, now jointly occupied by CAA and the 
Coast Guard. Capital takes possession of the hangar as 
soon as plans are completed for CAA to move its ait 
craft in with the Air Force and the Coast Guard to a 
nearby naval installation 

Rothschild’s position is that the field must be con 
sidered primarily as a civil installation despite the fact 
CAA owns it or might be inconvenienced. Capital has 
needed additional space for some time and the advent 
of its Viscount program compounded the situation. 

—Washington staff 
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Regional Carriers Make Further Gains 


Delta, Braniff are awarded new routes to New York; 
Capital’s service to south is expanded again. 


By Craig Lewis 


Washington—In its third move in 
three months to strengthen regional 
trunk airlines, the Civil Aeronautics 
Board has granted Braniff Airways, 
Delta Air Lines and Capital Airlines 
important new routes in the Southwest- 
Northeast Service Case. 

The CAB decision gives Braniff and 
Delta their first entry to the New York 
air travel market, the largest in the 
world. 

Che Board reversed recommendations 
for greater competition among the big 
four and keyed its awards to building 
the smaller carriers as more effective 
competitors of the four carriers which 
dominate the industry—American Air- 
lines, Eastern Air Lines, Trans World 
Airlines and United Air Lines. 

This policy follows a trend which 
has developed in two earlier major route 
cases, the New York-Chicago and the 
Denver Service Cases (AW Sept. 12, 
p. 139; Nov. 21, p. 99). 


New Routes 


Here are the routes awarded: 
¢ Braniff Airways gets a new route be- 
tween Ft. Worth/Dallas and New York 
and Washington via Memphis, Nash- 
ville and Chattanooga. 
e Delta Air Lines will operate a new 
route between Houston and New York 
through route extension north from 
Atlanta to New York/Newark via Char- 
lotte, Washington, Baltimore and Phil- 
adelphia, and west from New Orleans 
to Houston. 
e Capital Airlines’ route pattern is 
amended to extend Route 51 from 
Washington to New York/Newark via 
Baltimore and Philadelphia and amend 
Routes 51 and 55 to permit service be- 
tween New Orleans and Atlanta via 
Birmingham and Mobile. ' Capital is 
also authorized to operate local service 
between Pittsburgh and Philadelphia. 
e Trans World Airlines’ Transconti- 
nental route is amended to add Tulsa 
and Oklahoma City as intermediate 
points, subject to a long-haul restric- 
tion, and TWA is authorized to serve 
Washington, Baltimore, Philadelphia 
and New York on flights serving the 
Oklahoma cities. 
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e American Airlines is authorized to 
serve Pittsburgh, and Houston is added 
to American’s Route 4 with the restric- 
tion that flights serving Houston must 
serve Pittsburgh. Flights serving Pitts 
burgh must start or stop at Tulsa, Dal- 
las or a point to the west or at Houston. 
Columbus, Ohio, is added to Ameri- 
can’s Route 4. 

e Eastern Air Lines’ closed door restric- 
tion at Pittsburgh is removed to permit 
service between that point and Atlanta, 
Birmingham, Mobile and New Orleans. 


Object: to Strengthen 


The Board pointed to earlier find- 
ings in the New York-Chicago and 
Denver cases to illustrate its objectives. 

“It. is vital, in our opinion,” said 
CAB, “‘to so develop the national air 
route structure as to tend to decrease 
rather than increase the gap between 
the relative size of the big four carriers 
and the smaller trunks. 

“We recognize that most of the 
smaller trunks are now operating on a 
service rate basis and are competing 
effectively in many markets with the 
larger carriers. However, in many in 
stances, the margin between a com 
mercially self-sufficient operation and 
one that would require subsidy assist 
ance is a close one,” the Board said. 

“Our objective is to so strengthen 
the smaller trunks as to insure that 
they will in the future be able to con 
tinue operations without subsidy even 
during periods of economic adversity.” 

The Board feels that closing the 
present enormous gap between the size 
of the Big Four trunk airlines and the 
remaining nine carriers will bring about 
improved service to points where a 
small carrier has to compete with a 
large one and will enable the smaller 
carriers to make a stronger effort to 
promote air coach service on their 
shorter route segments. 

Problems of the small trunklines in 
competing with the Big Four and 
staying on a service rate basis are ac- 
centuated now as the airlines go into a 
period of transition into the turboprop 
and turbojet field with its allied finan- 
cial complications, the Bodrd noted. 

“Unless the relative economic op- 
portunity—and basically this means 


route systems—of the smaller carriers 
approaches more closely that of the 
Big Four, their competitive position 
and ability to weather economic ad 
versity are bound to suffer,” said the 
Board. 

CAB rejected the argument that the 
smaller carriers are unable to compete 
with the Big Four on monopoly routes 
and competition would weaken them 
The Board says this would lead to 
stagnation for the small trunklines 

The Board reasons that the New 
York-Dallas/Ft. Worth route award to 
Braniff will supply the carrier's need 
for access to a long-haul, high-density 
market. The route is, in terms of pas 
senger-miles, the largest non-competi 
tive market in the country. The de 
cision in favor of competition is based 
on the premise that the size of the 
market warrants competition rather 
than any finding that American’s service 
is inadequate. 

The Board estimates that next vear 
the Dallas/Ft. Worth-New York routes 
will be worth $37 million; it figures that 
Braniff’s share can be $11 million. 


Routes Evaluated 


Braniff’s new service will be protected 
by a restriction on Delta which requires 
Delta flights between Dallas/Ft. Worth 
and the northeast to stop at Atlanta. 

The route awards to Delta follow the 
same pattern as the Braniff award. CAB 
feels Delta should have access to more 
high-density markets and that such 
points as New Orleans and Atlanta 
need better service to the northeast 
The Board figures Delta will have access 
to new markets worth $42 million. 

Capital’s new routes come in part as 
the result of untangling a complex route 
svstem which barred the carrier from 
competing effectively in the Atlanta and 
New Orleans markets. The Capital and 
Delta routes will add two competitors to 
Eastern’s services on these routes. 

The new Capital services are designed 
to improve air service at such midway 
points as Chattanooga, Greensboro- 
High Point and Charlotte as well as the 
major terminal points. National Air 
lines contentions that Capital will di 
vert revenues from National’s Norfolk 
New York services are rejected by th: 
CAB since Capital will serve the market 
on long-haul operations and will have 
to stop at Washington. 

Addition of Tulsa and Oklahoma City 
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yet 


to TWA’s route gives those cities new 
services to numerous cities. With this 
action, and the addition of Pittsburgh 
to American’s route, the two Oklahoma 
cities will have their first direct service 
to Pittsburgh. The TWA service is 
restricted to protect Continental Air 
Lines between Tulsa, Oklahoma City 
and Albuquerque and to protect Braniff 
between Tulsa and Oklahoma City and 
Wichita, Topeka and Kansas City. 

The CAB agreed with its examiner 
that Eastern’s closed door restriction at 
Pittsburgh should be lifted, but it 
denied applications for Louisville 
Paducah-Memphis service and decided 
in favor of Braniff for Eastern’s pro 
posed service between Dallas/Ft. Worth 
and the northeast. 

Addition of Pittsburgh to Amer 
ican’s route system is designed to im 
prove service from that city to the 
west and southwest, just as addition 
of Pittsburgh to United Air Lines’ 
system in the New York-Chicago Casi 
was made to improve service to the 


ws f ~ ao 
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SHOTGUN STARTER CARTRIDGES throw-off black smoke in starting 


Midwest and Pacific Northwest areas. 

Houston is added to American’s sys- 
tem to provide one-carrier service from 
Pittsburgh. A restriction requiring all 
flights serving Houston to serve Pitts- 
burgh is designed to specifically protect 
Delta’s new Houston-New York 
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authorized Capital to 
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burgh and Philadelphia in a decision 


New York-Chicago 
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versy, but it said that the new services 
warded in the case should provide 
adequate service to Ft. Worth. 

Ihree dissents were filed by CAB 
members on various issues. Vice 
Chairman Joseph P. Adams wrote a 
brief dissent on the handling of the 
North American application, follow- 
ing his stand in the New York-Chicago 
nd Denver Service Cases 

CAB Member Josh 
with the decision to give American a 
yute from Houston to the Northeast, 
favoring Braniff and Capital for the 
SCTVICC 

| cA 


tently 


Lee disagrees 


doesn’t feel the Board con 
followed its stated policy of 
utting the differential between Ameri 
n and the smaller carriers 

In the third dissent, Members Chan 
Gurne Harmar Denny 
the majoritv decisions 
Braniff to New York and strengthen 
Capital’s southern rout They feel 
will result in uneco 
mmpetition 


and disagree 


vith to extend 
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B-57’s engines on Exercise Sagebrush bombing mission. 
+ 


Martin B-57 Proves Versatile Performer 


By Claude Witze 


Fort Polk, La.—Night atomic bomb 
ing and reconnaissance missions by 
twin jet Martin B-57s were the most 
important and provocative air actions in 
the first week of Exercise Sagebrush. 
The planes were operated by Aggressor’s 
46lst Light Bomb Wing and 363rd 
Tactical Reconnaissance Wing. 

They knocked out 80% of the air 
bases housing tactical units of the 
U.S. or Friendly forces within hours 
after the big Louisiana maneuver 
started. Their blows permitted Ag 
gressors mechanized and armored 
ground troops to roll for many miles un- 
impeded by air strikes. 
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Success of Aggressor’s early Sagebrush 


missions Clearly due to two major 
factors 

© Low level approach to targets, below 
line of sight for most radar 

e Effective electronic jamming of U.S 
radar warning equipment 


B-57 ‘A Pilot’s Aircraft’ 


Starting point of all this action, it 
now can be revealed, is at Randolph 
AFB, near San Antonio, Tex., wher 
the 46lst and 363rd based the 
night they operated north as far as 
Norfolk, Va., leaving a path of simu 
lated destruction over more than half of 
the Friendly air 


The B-57 is 


were 


wcrc 


bases 


USAF. In its 


new to 


original design it was the British Can- 
berra 

he plane is powered by two Wright 
J65-W jet engines rated at 7,200 lb. 
thrust 

Sagebrush is the first 
to the B-57. For 
Ist and 363rd were formed from 
lactical Air Com- 

AFB, Utah, and 


real exercise 


given the mancuver, 
the 4 
parent units of the 
mand located at Hill 
Shaw AFB, S. C 

Lt. Charles Deitsch, a 461st bomber 
pilot, told Aviation Week he has 
nothing but praise for the plane, “A 
pilot’s aircraft if I ever saw one.’ 

Deitsch’s only criticism is that there 
re times when the B-57’s speed makes 
him a bit outmoded as a pilot. He 
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Sagebrush Raises Serious Defense Questions 


Fort Polk, La.—Reaction to successes of the Martin B-57 light jet bomber in the 
opening stage of Exercise Sagebrush may be reverberating for many months. 

Before the Aggressor air action was more than two days old there were signs that 
the public will raise serious questions about the performance of high-priced defense 
equipment. 

What is more important, from the military viewpoint today, is that the skepticism 
arising from Sagebrush may spread to Capitol Hill, where the Defense Department 
budget will be examined next spring. 

Some of this reaction will be offset by the final critiques and evaluations of Exercise 
Sagebrush. Gen. Otto P. Weyland, maneuver director, says it will be February or 
March before these papers are ready. ‘That will be just in time for them to come to 
the attention of congressional appropriations committees. 

Meanwhile, the criticisms have started. There is more talk about Sagebrush in 
this section of the U.S. than in areas remote from the roaring planes and tanks. 

The editor of a Shreveport newspaper has devoted a column to the lesson that 
Sagebrush proves “neither distance nor radar is a foundation for complacency.” 
He fears now that a real enemy attack would see even more of the enemy’s planes 


penetrate the radar screen. 


jamming equipment. 


combat jet aircraft. 





Similarly, a San Antonio newsman has concluded that our money is wasted on a 
$1 billion radar network that can be crippled by the flick of a switch on enemy 


Military men here point out that the air capabilities of Aggressor and Friendly 
(U.S.) forces in Sagebrush were not evenly balanced. 
e U.S. forces have inflight refueling capabilities, Aggressor forces do not. 
© Aggressor has high altitude bombing capability, U.S. does not. 
e U.S. has two control and reporting centers, Aggressor has only one. 
© At the beginning of the first tactical phase, Aggressor had numerical superiority in 


@ U.S. forces have no all-weather fighter capability. 
© Aggressor has no Matador missile capability. 








moved to his present job from flying 
a piston-driven B-26, 

“This plane goes too fast for me on 
night low-level missions,” he said. “You 
go for something, maybe like a loco- 
motive and, boy, there’s just one pass. 
With the B-26 I could turn around and 
come back at it again. But this baby 
has me so far away it doesn’t make sense 
even to look for the thing again.” 


Needs Airborne Radar 


Deitsch also points out that a light 
jet bomber on a low-level operation 
consumes fuel at a high rate. At 45,000 
ft., this situation is corrected and the 
speed is very fast. 

“IT run away from fighters,” Deitsch 
says. “The B-57 would make a good in- 
terceptor at that altitude.” On most 
missions, he carries fuel for about six 
hours. Oxygen is carried in liquid form; 
the supply will last eight hours. 

Deitsch’s navigator is Lt. Joe Yano- 
vitch, who shares his enthusiasm for 
the B-57, but has reservations about 
some of the equipment. 

Present B-57s carry SHORAN, which 
Yanovitch says is fine electronic goods 
for his actual bombing runs. But he 
misses a good airborne radar, feels 
strongly that there would be an im- 
provement in the plane’s potential if he 
had it. 
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Yanovitch believes radar would per- 
mit better utilization of the B-57s maxi- 
mum range possibilities and still do a 
good job on the target when linked to 
the bombing system. 

His idea has endorsement from higher 
levels. The Martin Company has offered 
a proposal to USAF for incorporation 
of a bombing and navigational radar to 
be carried along with SHORAN. Accu- 
racy of the present equipment makes 
USAF reluctant to drop it. 

While SHORAN’s range is limited, 
a competent operator can hit within a 
400-ft. circle from 40,000 ft. 

A second Martin proposal, it was 
learned, is for the installation of a 
rudder boost to make the B-57 more 
maneuverable at low speeds, particularly 
when performing on one engine. Sin- 
gle-engine performance is reported 
good, but speed is critical. 
Restricted to VFR Weather 

Deliveries have been under way for 
about a year and a half. Early versions 
are being returned to the factory for 
some modification, mainly an improved 
engine. 

Until this is done, the B-57 is re- 
stricted to VFR weather. The change 
involves a shroud ring on which the 
clearance has proven inadequate for 
B-57 missions where the aircraft is sub- 


jected to turbulent air, moisture and 
high G-loads. Both changes in the 
clearance and the material from which 
the shroud ring is made are being con- 
sidered as fixes. The new ring, main 
tenance men sav, will be “Sanforized.” 

Another improvement will be in the 
black paint that covers the fuselage. On 
the planes at Randolph it was severely 
crazed from temperature changes. ‘This 
cuts down on speed. demands a craze- 
proof paint. 


Mobile Photo Units 


Reconnaissance pilots of the 363rd 
find the B-57 a big improvement over 
the B-26, mainly because of its speed. 
Typical Sagebrush mission involves a 
flight of about 1,500 miles over five 
targets, lasts four and a half hours. 
Some 15 to 20 pictures are taken of 
each target from flares at an altitude of 
20,000 ft. 

The prints are made at Randolph in 
mobile air-transportable trailers, brought 
here from Shaw AFB, S. C., in C-124’s 
of the 18th AF. Twice-a-day courier 
service flies the finished prints to Ag- 
gressor headquarters at England AFB, 
La., nearly 400 miles away. 

It takes eight C-124s to move the 
reconnaissance outfit, partly because the 
trailers are not economical packing 
cases. 

On the other hand, the dark- 
room equipment is set up ready for 
action and finished prints can be sup- 
plied quickly once they are unloaded 
at a new base. 

Maintenance crews on the B-57 at 
Randolph AFB are equipped to take 
care of their aircraft for 30 days. Major 
overhauls are done at a simulated rear 
maintenance base at Blytheville AFB, 
Ark. 

Crew chiefs have the c6mmon com- 
plaint that parts are in short supply, 
but there is no evidence of missions 
being aborted for this reason. They say 
the B-57 is easy to work on. 


Valuable Experience 


TAC’s constant emphasis on mo- 
bility and flexibility (AW Nov. 21, 
p. 16) is not without its effect on the 
maintenance problem and it is here 
that Sagebrush is proving profitable. 

“Back at Shaw,” one crew chief said, 
“the boys call too often for a specialist, 
mostly because he’s there. Well, down 
here we haven’t got the specialist, so 
they go out and do the job themselves. 
That’s where we pick up a lot of main- 
tenance capability on a maneuver like 
this. 

“What we lack in personnel, now 
we are making up in experience.” 

The same man took time out to 
praise the Martin Company technical 
field representative, Frank Train. He 
said Train “has worked around the 
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clock and is the biggest iicip we have 
to solve problems.” 

Is that unusual? 

“It is when the outfit is stateside,” 
he replied. 

Major role of the RB-57s in Sage 
brush probably has been to bring in 
reports on damage inflicted by the 
bombers. Joint “Operations Center, 
where Aggressor air commander Maj. 
Gen. Edward J. Timberlake has his 
headquarters, picks the targets and de- 
mands a bomb damage assessment re- 
port. 

The missions necessitate continuing 
reconnaissance over recurring targets. 
New bombing raids are ordered to keep 
as many as possible of the U.S. air 
bases out of commission. 

Bombers of the 46]st carry a single 
weapon of the type used in Sagebrush 
and are started on missions in order of 
the priority given the target by JOC. 
Back at Randolph, they get a fast turn 
around, fuel and fresh bomb for another 
mission while the crews are briefed on 
the next targets. Some of the aircraft 
have aerial refueling capability, some 
do not. 


Air Defense ‘Sketchy’ 


Striking success of the B-57 missions 
in Exercise Sagebrush set off a torrent 
of comment and discussion at maneuver 
headquarters here. 

Gen. Weyland said frankly that the 
background of Sagebrush’s organization 
left the Friendly forces “sketchy on air 
defense.”” This was inevitable if the ex- 
ercise was not to interfere with the regu- 
lar day-to-day mission of the Air De 
fense Command. 

However, Gen. Weyland added, “a 
good bit of realism was involved inso 
far as the limitations or vulnerability of 
the radar warning system is concerned 

“As of right now the equipment we 
have is susceptible to jamming.” 

Then he pointed out that an enemy 
attack on the United States, if it were 
real, would be a strategic bomber at 
tack. Fuel limitations would curb an 
attempt to do this from low altitudes, 
“Because big bombers face a hard tim« 
on the deck.” 


Chess Game 


Electronics experts observing the 
Sagebrush operation added that counter 
measures can be piled on countermeas 
ures. 

“It's a bit like a game of chess,” 
of them said, “each side making a move 
and the opposition trying to find a new 
out.” 

It was made clear, as admitted by 
Gen. Weyland, that existing U.S 
equipment is limited by its vulnerability 
to jamming. The experts say it is pos 
sible to constantly shift frequencies to 
evade countermeasures and radar with 
this capability is being built. Some of 


one 
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them will shift automatically to another 
frequency when jamming is started 

An additional factor in Sagebrush, 
Gen. Weyland said, was the 
i 


obvious 


ict that Aggressor was 


vell posted on 
he characteristics of U.S 
that 
eal enemy. 
Another 


radar, an 


advantage would be lacking to a 


factor strongly favoring the 


B-57 units in the Aggressor force was 
the makeup of the opposing air power 
in Sagebrush 

While it was not emphasized by 
military spokesmen for either the Army 
or Air Force, Gen. Timberlake’s 29th 
U.S Air Force did not have all 
weather fighter capability, being 
equipped with six squadrons of F-84F’s 


North American Has Reeord Year: 
Diversification Program Pays Off 


Angeles—North America 
that the fiscal vear 
1955, was the 


Avia 


ended 


Los 
tion reports 
Sept 30. 
in its + 

$32,349,17 


most successful 
with a record profit of 
his is equal to $9.42 per 
share and compares with $6.46 a 
in 1954 and $3.72 in 1953 
Board Chairman J. H. Ki 
lists shments for the 


share 


ndelberget 
thes« iccom pli 
1955 fiscal vear 

e Highest net income in history, $10 
million above last year 

® Highest sales in mpans 
with a total of more than $816 
e Payment of more in 
rics than in any 
payroll of $32 
© Highest peacetime 
taling 61,336. The wartim« 
91,000 in October, 1943 


history, 
million. 
sala 
previous vear, with a 


wages and 


3.5 million 
employment, to- 
peak Was 


Heavy Backlog 


The airframe company gives its un 
filled backlog as of Sept. 30 at $1,156 
million with another $300 million still 
being negotiated. ‘The 
that sales during the coming fiscal vear 
will be approximately equal to those 
reported for the 1955 veai 

Kindelberger also reports that recent 

organization of the company, creating 
three new operating divisions, marks the 

iturity of a broad diversification pro 


report predicts 
] 





Collier Trophy Award 
The Collier Award for the 


“greatest achievement in aviation in 
1954” will go to Richard T. Whitcomb, 
a research scientist for the National Ad 
visory Committee for Aeronautics, for his 


Trophy 


discovery 
of the “ 
cept in supersonic aircraft design that is 


and experimental verification 


area rule,” a revolutionary con- 
increasing speeds of military aircraft by 
25% (AW Sept. 12, p. 12). 


“Whitcomb’s area rule is a powerful, 


as much as 


simple and useful method of reducing 
greatly the sharp increase in wing drag 
heretofore associated with  transonic 
flight.” the citation 

Whitcomb is assistant head of the 
8-ft. transonic tunnels section of NACA’s 


(Va.) 


said. 


Langley Aeronautical Laboratory. 











gram started ten years ago. These new 
clivisions include 

e Atomics International—Nuclear engi- 
and manufacturing in the field 
of electrical power, industrial, medical 
nd research reactors 

e Autonetics—Development and 
duction in the field of automatic 
ration and electromechanical control 
airplanes and missiles and 


necring 


pro 
navi 


systems for 
electronics 
© Rocketdyne—Development and manu 
tacture of high-thrust rocket engines for 
cuided missiles and armament rockets. 

Kindelberger said the separate oper 
iting divisions were created to provide 
1 strong basis for further expansion in 
fields. All of them grew initially 
from the company’s interest in guided 


those 


missiles 

After determining that atomic energy 
was not immediately feasible for missile 
North American turned to 
peaceful uses for the atom. Atomics In 
ternational Division was the result. 


propulsion, 


Rocketdyne 
Rocketdyne 


Division grew from that 
same decision. The company 
the rocket engine field 
that liquid-propellant rockets 
would be most suitable for missile pro 
duction. The Autonetics Division ini 
tially was formed to develop accurate 
guidance and control of NAA’s long 
distance missile, the Navaho 
All three indicative of 
North American’s desire to expand into 
fields ipart from strict airframe manu 
facture. The rapid growth of this in 
dustrial giant is one of the most sig 
nificant aspects of the financial report 
Lhe North American statement con 
firms Aviation Week reports that the 
major flight test program of the SM-64 
Navaho 
Air Force 
AFB, Fla. 
Excellent made 
in solving the ind 
manufacturing problems involved in an 
of this kind,” Kin 


ci inced 
delberger reported. ““New tvpes of ma 
manufacturing tech 


terials and new 
have been found ssarv in 


entered 
when it deter- 


mined 


divisions are 


missile has been moved to the 
Missile ‘Test Center, Patrick 


has been 
structural 


progress 


unique 


program 


niques necec 
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order to achieve the rugged construction 
that will withstand the extreme condi- 
tions of missile flight.” 

Kindelberger said that, in addition to 
supplving rocket engines for the SM-64, 
the Rocketdyne Division also is develop 
ing and manufacturing p opulsion sys- 
tems for other U.S. mis.ile manufac 
turers. 

Among these are tec*yecket engines 
for the Army’s Redstone missile and 
the propulsion system for the Cook 
test sled. The division also is active in 
the field of aircraft armament rockets. 
Kindelberger said several types of small 
liquid-propellant, as well as solid-pro 
pellant, rockets have been designed, dc 
veloped and manufactured under cx 
perimental and service test programs. 

Gross business of the Rocketdyne Di 
vision has approximately doubled cach 
vear for the last three years. ‘Total em 
ployment in this division went up dui 
ing Fiscal 1955 from 1,900 to 4,012 


Manufacturing Divisions 


(he company gives the following re 
port on its aircraft manufacturing divi- 
sions for 1955: 

e Los Angeles—Completed l’-S6F 
Sabre interceptor and F-l00A Super 
Sabre programs and began production 
of F-86K and F-100C. Resumed pro 
duction of F-86F for MDAP nations. 
Started engineering on USAF Phase | 
contracts for a new fighter-bomber and a 
long range interceptor. 

e Columbus — Continued manufacture 
and delivery of FJ-3 Fury fighter 
throughout the vear, with FJ-4+ now in 
production build-up stage. Began pro 
duction of T-28B and T-28C Navy 
trainers following transfer of this pro 
gram from the Downey, Calif., plant. 
Became second production source for 
F-100, with first flight of Columbus 
built F-100C in September. Com 
pleted production of F-86H. 

Completed Navy modification pro 
gram AJ-1 attack bombers. Expanded 
engineering work on new types, includ 
ing a number of design proposals for 
advanced Navy aircraft. 

e Fresno — Continued modernization, 
modification, inspection and repair of 
l’-86 day fighters and F-86D_ inter- 


ceptors. 


Foreign Operations 


North American reports that during 
the vear it delivered airplanes of ten 
different tvpes for use by the Air Force, 
Navv and North Atlantic ‘Treaty O1 
ganization countries. Eight of these pro- 
grams involved jet fighters or intet 
ceptors. 

Production of F-86 Sabre fighter and 
interceptor aircraft is now licensed in 
four foreign countries—Canada, Au 
stralia, Italy and Japan. Overhaul and 
repair of F-56 Sabres is authorized in 
a fifth country, Spain. 





Missiles of Future Tested at 


HIGH-THRUST rocket engines pour out enveloping smoke clouds during tests at Rocketdyne, 











North American 


one of North American’s three new divisions. 














it Downey, Calif., where the Missile 


NORTH AMERICAN 


tower ; 
Development Division is testing the SM-64 intercontinental missile. 
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ARMAMENT ROCKETS developed by Rocketdyne are test fired in 
tunnel at the division’s Santa Susana, Calif., laboratory. 
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flights have been made. 


bomber field. 


provides increased lateral stability. 


schedule and lasted 45 minutes. 





F-105 Exceeds Mach 1 in First Flight 


Republic Aviation’s F-105A supersonic fighter-bomber exceeded the speed of sound 
in its first flight late last month at Edwards AFB, Calif., and approximately 12 other 


The event marked a strong bid by Republic to dominate the Air Force fighter- 


The F-105 is powered by a Pratt & Whitney Aircraft J57 turbojet which develops 
10,000 Ib. dry thrust. USAF said the new aircraft has short, very thin sweptback 
wings, a long cylindrical fuselage, wing root air intake ducts permitting radar equip- 
ment to be installed in the needle nose, and a one piece flying tail set low on the 
aft section of the fuselage. A ventral fin on the bottom of the fuselage aft section 


The new fighter-bomber can carry over long ranges at high Mach speeds nuclear 
weapons as well as heavier loads of non-atomic bombs and rockets. 

Russell M. Roth, Republic’s chief experimental pilot, piloted the plane on its 
first flight and reported “a very fine ride.” 


The flight was made a month ahead of 








USAF-Army Missile Feud Flares 


W ashington—New tests of the Army's 
Nike anti-aircraft missile, in which it 
made only partially successful attempts 
to stop the Air Force’s ‘TM-61 Mata 
dor missile at White Sands Proving 
Ground, N. M., have started another 
round of Pentagon controversy over 
the Nike’s effectiveness. 

Army Secretary Wilber Brucker has 
made the flat statement that Nike “‘can 
seek out and destroy any aircraft, no 
matter how high or fast the aircraft 
can fly.” 

Other Army spokesmen, in support of 
this thesis, have said there had been 
test firings against the Matador where 
kills were scored on both of two shots 
fired. 

Air Force sources told AviATION 
Week there have been two experiments. 
In the first, a Matador that had been 
used for various development purposes 
was turned over for the Nike experi- 
ment. 

It was flown over the White Sands 
range at 35,000 ft. altitude, escorted 
by two fighter planes. 

Approaching the firing zone, the two 
fighters peeled off and for a short time 
befuddled the radar and interfered with 
control of the Matador. 


The TM-61 recovered and four Nike 


missile were fired. 

he first missed the target. The sec- 
ond missed, and it is believed it honed 
on the explosion of the first Nike, 
which was detonated to keep it from 
causing damage. 

Ihe third Nike had a power failure, 
ind the fourth missed the target and 
was destroved. 

Later, a second test was held with two 
Matadors as targets. Four Nikes were 
fired at the first TM-61 and all missed. 
Two Nikes were fired at the second 
TM-61 and both hit the target. 

It was pointed out that the Matadors 
were not flying at maximum altitude 
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or speed and that no electronic counter- 
measures were used to jam the Nike 
control system. 

Air Force continues to maintain that 
the Nike is overrated as an anti-aircraft 
weapon but insists the stand is taken 
for practical reasons. 

“We are not opposed to Nike as 
such,” one officer said, “‘and we wish it 
would work as well as it should. But 
the tests don’t prove it is a fully effec- 
tive defense measure despite the con- 
stant improvements.” 





New Dispersal Policy 

Defense Department has issued new 
policies governing dispersal of industry 
to avoid concentration of facilities within 
target areas. 

The Defense instruction (No. 5220.5) 
states: 
@ When multiple sources for an item of 
material or development are practical, 
dispersal will be the key factor in selec- 
tion of the additional sources. This also 
applies to subcontracting work. 
@ Dispersal will be one of the prime con- 
siderations in the location of new facility 
construction, particularly when furnished 
at government expense or with U. S. aid 
to construction. This does not 
sarily apply to new facilities which are 
minor adjuncts to existing plants. 
e All facilities in being will be main- 
tained in use as required to avoid exces- 
sive cost and social dislocation caused by 
abandoning existing production facilities. 
Every effort will be made to use existing 
facilities before 
structed. 
® Urgency of dispersal must be weighed 
against the urgency of early delivery of 
the vital product involved. 

The instruction was signed by Reuben 
B. Robertson, Jr., Deputy Secretary of 
Defense. 


neces- 


new plants are con- 











Jackson Urges Navy 
To Speed Atom Power 


Washington—A_ crash-type program 
to convert the Navy to atomic propul 
sion and atomic armaments was urged 
by Sen. Henry Jackson (D.-\Wash 
Chairman of the Military Applications 
Subcommittee of the Joint ¢ 
sional Atomic Energy Committec 

In a letter to the Secretary of De 
fense, the Secretary of the Navy, the 
Chief of Naval Operations and the Di 
rector of the Bureau of the Budget, 
Jackson specifically urged that funds be 
included in the Fiscal 1957 budget for 
the construction of an atomic-powered 
aircraft carrier. 

“Aircraft carriers are particular ‘nat 
urals’ for the early application of nuclear 
power, and extensive testimon\ . has 
convinced me that ev ery new Carrier for 
which authorization should 
be atomic-propelled,” he said. 

“The combination of nuclear propul- 
sion and nuclear armaments—as in 
atomic-propelled submarines firing 
atomic missiles, or in atomic-driven air 
craft carriers launching planes with 
atomic payloads—can give our Navy an 
offensive punch and defensive strength 
without parallel in history.” 

Jackson pointed to the recent rapid 
increase of Soviet naval power: “Twenty 
years ago, Soviet naval strength was al- 
most insignificant when compared with 
that of the great naval powers. Today, 
the Soviet navy is the second largest in 
the world.” 


mgres 


is sought 


Guaranteed Wage 
May Be Industry Issue 

Los Angeles—The aircraft industry 
may be next in line to face union de- 
mands for a guaranteed annual wage. 

Leonard Woodcock, vice president of 
the United Auto Workers-CIO, said last 
week that in next vear’s negotiations the 
aircraft locals will seek, not onlv a closed 
shop, but also job security of the type 
provided by the guaranteed annual 
wage. 

“While we do not propose a me- 
chanical application of the formula in 
the aircraft industry,” Woodcock said, 
“we will nevertheless insist in our nego- 
tiations on security guarantees 

“Because of the sudden cancellation 
of contracts by the Government and 
because of ‘phasing out,’ aircraft work- 
ers are probably more in need of guar- 
anteed employment than any other 
workers within the UAW-CIO.” 

Woodcock said the union hopes to 
work out cooperatively with the .aircraft 
companies a system of employment 
security “adapted to the special circum- 
stances of the industry.” 
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Just as the integrity of men like Washington is reflected in the 


fundamental strength of our nation, so is the integrity of government 





and industry reflected in the enduring strength of our democracy. 
Integrity is inherent at Rheem. Performance, responsibility, 
quality...without compromise...are the foundations on which 

all Rheem operations are based. 

They are the essentials governing every process from research through 
engineering to finished product and are responsible for Rheem’s enviable 
record of low per-unit cost and on-time completion schedules. 

Rheem’s Government Products Division facilities are presently in 
quality development and production on air frames, missile and jet-engine 
components, airborne ordnance, electronics and ordnance materiel. 


YOU CAN RELY ON RHEEM 


Rheem Manufacturing Company * GOVERNMENT PRODUCTS DIVISION 


DOWNEY, CALIF. © SAN PABLO, CALIF. © WASHINGTON, D.C. © PHILADELPHIA, PA. © BURLINGTON, N. J. 








Research, development, production 


of electronic computers for defense 
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Today our Armed Services are making valuable use of Burroughs 
Corporation applied research for analysis and study of original defense 
concepts; of our expert engineering for development and testing of 
prototypes; and of our mass-precision manufacturing facilities for final 
production of defense appliances. 


Burroughs’ defense accomplishment embraces the fields of instrumenta- 
tion, control systems, communications, magnetic and electronic com- 
ponents and electronic computers. It is marked by achievements like the 
A-4 Gun Sight, the Skysweeper “brain,” ground guidance computers 
for high-priority systems and other classified projects. Address inquiries 
to Burroughs Corporation, Detroit 32, Michigan. 


Burroughs 


BURROUGHS INTEGRATED DEFENSE FACILITIES INCLUDE: 


Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Electronic Instruments Division, Philadelphia, Pa. 
Haydu Brothers of New Jersey, Plainfield, New Jersey 
Control Instrument Company, Brooklyn, New York 

Burroughs Research Center, Paoli, Pa. 





McDonnell Aircraft 
Expands Facilities 


St. Louis—McDonnell Aircraft Corp., 
has reorganized and expanded its 
search and development activity and 
soon will open a new flight test base in 
an area remote from the congestion of 
St. Louis. 

Ihe company says these changes will 

be effective Dec. 1 to handle the greater 
R & D effort demanded by present 
and future contracts: 
e Four research departments and al! 
laboratories in the Airplane Engineer 
ing Division will report to the divi 
sion’s chief technical engineer, Vernon 
Outman. 

Departments are aerodynamics, wind 
tunnel, thermodynamics and control 
dynamics. Laboratories are applied 
mathematics and all activities of the 
electrical laboratory except flight test 
instrumentation. 
eA new flight department will b« 
formed and the activity expanded to 
cover flight testing for the airplane, 
helicopter and missile divisions. All 
pilots will be in the new department, 
which will report directly to Kendall 
Perkins, vice president engineering. 

Reorganization of Aircraft Engineer 
ing Division laboratories under one 
head is expected to economize on 
equipment, personnel and tests. Service 
to various company departments will 
be made quicker and more efficient 

Expansion of the flight test depart 


ment is preliminary to selection of 
site for the new test center in a sparse) 
settled area. McDonnell has faced a 
ommunity problem with its flight test 
vork based at Lambert Field in St 
Louis 

The new flig 
b he ided b 

It is expected that he will join the 
company Dec 


partment will 
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Defense Department 
Liberalizes ‘Set Aside’ 
\ new Department of Defense in 


#100.9 to broaden 
small business particiy 


struction 
1 in mulitary 
procurement by liberalizing “‘set-aside”’ 
1 visions 

Under it all military procurement 
gencies are required to make set 


isides”’ for SI 


sides” are direct 1 procure 


partial “set 


ment can | split econ ically; classi 
hed. iS Wel 
ments 

} 


SIUCS 


ma TT . . 
F-W Begins Production 
The Focke-Wulf aircraft factory in 
in production of its 
first post-war aircraft, the 135-mph 
BL 502 (AW Sept. 12, p. 83 The 
company hopes to find an international, 
is well as a domesti market for the 
light plane designed by Professor | 


Bwume 


Bremen has begi 





Military 
Aviation 


Funds: 


(July-August) 


Defense Department had more than $13.5 billion on hand 
for aircraft, engine, and parts procurement contracts on Aug. 31 
During July and August, the first two months of Fiscal 1956, 
Air Force reported cancellations of $1 billion more than the 
amount of new contracts let for aircraft, engines and parts. Army 
cancellations exceeded new obligations by $63 million 

Here are the details: 





(OBLIGATIONS) 


(EXPENDITURES) 


mitted 








Aircraft, Engines, Parts 
Army 


. a 
8 69 7,4 


Navy 


07 30 
49 on CA CA? 
38,592 3,1 96,563 


289,595 


WE’VE 
GOT ’EM 


any amount 
any kind 
any time 


Udo 


CANNON 
PLUGS 


U.S. 
UGH RELAYS 


GREMAR R.F. 
CONNECTORS 


Air Force ~ 1,023,329 10,050,051 888,788 14,675,045 
MDAP 7,761 -5.917 486,639 
Total 955,505 13,515,305 | 1,190,623 21,448,719 





woobs 
Aircraft Supply 


Guided Missiles 
rmy 102,016 275,884 33.94 
Navy °8.18¢ 094,476 19.878 55 
Air Force 1 890,07¢ 


Total. . 150.503 1,460,436 


474 


69 01¢ 1364 
122,134 2,825,121 





309 West Elmwood Avenue 


Burbank, California 


) 5 ¥: Telephones: Victoria 9-3211 
B¢ 4 1,101,5 THornwall 2-8182 


Electronics and Communications 
Equipment 





W The right connection 
for the right connectors 


27573  862,470| 123.730 1,997602 
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XB-52, shown during test with F-86 chase plane, is father of USAF’s Stratofortresses . . . 


Lies 
| STATES AIR FORCE : ; . 
Moe , my 
ten he 
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FLIGHT-TEST center is lined with B-52s. 


..» THESE ARE THE MEN (led by production pilot Clayton Scott at right) who tested it. 


New Boeing Equipment Will Speed Flight 


By Irving Stone 


Seattle—Testing of Boeing Airplane 
Co.’s 707 jet transport series, the KC 
135 jet tanker and advanced versions of 
the B-52 will be facilitated with new 
equipment scheduled for full operation 
it the company’s huge flight-test center 
by the middle of 1956. 

One of the major innovations Boc 
ing will introduce will be a_ high 
speed set-up for ground reduction and 
processing of airborne-recorded mag 
netic tape data similar to that at Con 
vair-San Diego (AW Nov. 14, p. 95). 
Chis installation will: 

e Speed up transcription and reduction 
of flight test measurements. 

® Reduce transcription manpower re 
quirements through the elimination of 
manual methods. 

This approach will make design 
changes easier and permit faster-transla- 
tion of these improvements into pro 
duction articles. 
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Representing an investment of about 


the 
matically translate 
form in about 12 to 24 hr. the average 
14 million data points from a single 
B-52 representative test flight. Further 
engineering computations may 
tained directly from computer facilities 
in another 12 to 24-hr. period 

By comparison, the present 
automatic svstem used at Boeing’s flight 
test section (AW June 4, 1954, p. 49) 
would take from 7 to 10 days to get 
the data processed. 


432 Variables 


I'he magnetic tape system will utilize 
i pulse-width modulation (PWM) tech 
nique which will record 432 separate 
test variables two-and-a-half times per 
second. 

A lesser number of test variables 
could be recorded at a higher rate. 

In effect, this relatively slow-speed 
pulse-width modulation technique is an 


$250,000, new svstem will auto 


into engineering 


be ob 


Sein 


daption, for bomber and _ large 
ort tvpe aircraft use, of the 
PWM _> method ipplied to 
missiles and some fighter planes 

In the ground handling system, the 
magnetic tape will be used exclusively 
for translation of the data and further 
input to computer, so that essentially no 
manual operation will be required 

In addition to savings, 
which may run as high as $200,000 

vear, feeding flight test data to the 
computer by magnetic tape will reduce 
computer work load by about 50% 
thus making the device available for 
more jobs 


trans 
higher 


speed how 


m inpower 


\lready, Boeing is testing prototypé 
airborne PWM equipment in its 707 
uircraft. Corresponding ground han 
dling equipment is now being readied 
for operation. 

In 707 flights, Boeing instrumenta 
tion engineers merely are using the pro 
totype equipment to check operation 
md reliability by presentation on an 
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AERONAUTICAL ENGINEERING 


BOEING 707 goes aloft to test high-speed flying boom 


WHILE MAGNETIC TAPE records response of the 707 


Test Cycle 


oscilloscope. This will insure that mn 
real problems will exist when the KC 
135 test program starts about the mid 
dle of 195¢ 


Heavy Load 
Flight test load and 


phases for incoming aircraft 
heaviest in Boeing’s history 
in the flight test program 
e707 prototype, being flown as a test 
vehicle for the KC-135 jet tanker-trat 
port program and as a test plane f 
the production versions of the 707 J 
Stratoliner. 

Flight test planning is underway ft 
certification tests of the Jet Stratoliner 
likely to commence late in 1957 or earl 
in 1958 with the first production planc 
e Ten B-52s, assigned to various devel 
opment programs in support of B-52 
production. These programs are con 
cerned with aerodynamics, powerplants, 
airplane systems, armament, bombing 
and navigation, structural integrity 


preparational 
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since when development 
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SAVES WEIGHT and SPACE 


In fighters, bombers, aerial tankers, 
transports, trainers and helicopters 
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Te SYSTEM 


T From Power Source 
CONVENTIONAL PREUWS | : | 
ir In sa" To Equipment 


- COMPLETE PNEUMATIC PACKAGE 
r Relay Swite ~~ *The Cornelius Compressor, Model 130, 
Moisture Separator 2CFM, 3000 PSI, is used in the McDon- 
Motor — J nell F2H-3 and F3H, North American 
‘wstthownnett -s-= FJ-2 and FJ-3, Chance Vought F7U-3, 
a Back and Grumman F11F-1. Also on order for 
a Pressure Valv the Lockheed P2V, Grumman S2F, 
Compress Valve Reservolr ' Martin P5M, Boeing KC135, Boeing 
B52, Convair Turboprop Airliner and 

m J : : : 
Moisture DUMP Canadair Britannia. Thousands of serv- 
ice hours under all operational conditions 
are proof of outstanding performance. 


The Cornelius Model 130 compressor* is the heart of the complete 
Cornelius '‘packaged”’ pneumatic system which includes inlet air filter, 
starting relay, radio noise filter, moisture separator with automatic 


condensate dump and heating element, back pressure valve, check 
valve, relief valve and pressure switch. 


Compact Design Saves Space—Entire air supply system occupies only slightly more 
space than compressor alone in conventional system. 


Weight Savings of 5 pounds or more are possible by eliminating separate system com- 
ponents, associated tubing, fittings and flare connections. 

System Leakage Is Reduced to a minimum because integration of components. removes 
possible leakage sources such as flare connections and o-ring sealed fittings. 

System Reliability Is Assured because each integral component is designed specifically 
to give optimum performance in combination with the other components. 


Time Saved by installation and servicing of one unit is another valuable benefit which 
only Cornelius “‘packaged”’ pneumatic systems offer. 


The Cornelius “packaged” pneumatic systems are available with either DC, AC or hy- 
draulic motor drives. Please write us in order that a Sales Engineer may discuss with you 


the application of this “packaged” system as well as the many other pneumatic com- 
ponents which we manufacture. 


THE CORNELIUS COMPANY 550- 39th Ave. N. E., Minneapolis 21, Minnesota 


IN THE DEVELOPMENT OF AIRCRAFT PNEUMATIC SYSTEMS 











figure is 100 more than was projected a 
year and a half ago. 

More than 1,000 manufacturing shop 
personnel work only in support of the 
flight test section. 

These people maintain the test vehi- 
cles and install test equipment. All this 
work is done on a three-shift basis. Nor- 
mally conducted five days a week the 
work frequently runs to six and seven 
days depending upon the urgency of 
the program. 

The Engineering Flight Test section 
is headed by A. M. (Tex.) Johnston. 

Johnston’s administrative assistant is 
H. A. Ricke. 

The section operates through five 
units—experimental test pilots, flight 
test operations, flight test instrumenta- 
tion, production flight test and sup 
porting services. 


Experimental Test Pilots 


This unit conducts flight or ground 
tests of the test aircraft and evaluates 
their operational characteristics. 

Pilot recommendations in the past 
have resulted in the adoption of th« 
B-52 crosswind landing gear, in an im 
proved lateral control system (a modu 
lated finger type spoiler) and improved 
longitudinal contro] in the critical speed 
ranges. 

Senior experimental test pilot is 


R. L. Loesch, Jr. 


Flight Test Operations 


This activity establishes test sched 
ules, formulates data requirements, pre 
pares test specifications and procedures, 
determines and releases to the shop the 
configuration the plane should have 
for the test, plans the test and partici 
pates in it with the pilots. 

The operations unit also transcribes 
and reduces flight test data and pre- 
pares and releases technical reports to 
research and development staffs and de- 
sign projects (B-52 or 707, as the case 
may be). 

A special group has been selected 
from the operations unit to handle the 
707 test project, since it has both mili- 
tary and commercial aspects. 

Other special groups include engi- 
neers concerned solely with work such 
as bombing and navigation system de- 
velopment, electronic counter-measure 
equipment, etc. 

Head of Flight Test Operations is 
G. M. Blount. 


Flight Test Instrumentation 


This unit is concerned with design, 
development, procurement, installation 
and operation of instrumentation used 
in the various test programs. 

Involved in its work is approximately 
$7 million in equipment, varying from 
a — transducer to the extensive and 
complicated magnetic tape recording 
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This jet engine jacket of Mallory- 
Sharon titanium was design 
strengthened by Rigidized 
Metals Corporation, and formed - 
to shape by Convoir . 


This jet's | engine 
wears a wrinkled jacket 


ERE’S Convair’s F-102A, new entry in the supersonic 
field. Original models used a titanium shroud—or 
jacket—for the jet engine to save 40% in weight over a com- 
parable steel part. In the latest models, Convair has introduced 
a new wrinkle to save even more weight. 
Notice the dimpled appearance of the engine jacket? By 
dimpling or ‘‘design-strengthening”’ the entire surface, thinner 
gage titanium can provide the same structural strength as a 
thicker smooth piece. 
New forming techniques like this have been made possible in 
recent months because of major improvements in titanium’s 
mechanical properties, and much stricter quality levels. At the 
forefront of such developments you'll find Mallory-Sharon, 
leading producer of titanium and titanium alloys. 
Use our experience for your applications of this strong, light- 
weight, corrosion-resistant metal. Write Mallory-Sharon 


Titanium Corporation, Niles, Ohio. 


MALLORY SHARON 





RECEIVER 


(% ATR) 








Compact... Rugged 2 Weighs only 82 pounds! 


Now from Bendix*, makers of the world’s standard 
in Marker-Receivers, comes a big advancement—the 
MKA-7A. Completely new from chassis to case, the 
Bendix MKA-7A Marker-Receiver is designed for 
dependable, trouble-free reception of signals from 
airways fan markers, station locator Z markers and 
ILS approach markers. 
Smaller in size, lighter in weight, it is scheduled for 
use in Pan American Airways new fleet of DC-7C’s. 
Operating on a fixed frequency of 75 megacycles, 
the MKA-7A features improved circuitry that per- 
forms a two-fold function: 
(1) Greatly reduces the chance of television or FM 
interference. 
(2) Stabilizes gain under wide ranges of environ- 
mental conditions and line voltage fluctuations. 
For further information, contact your Bendix 
Aviation Radio representative or write the factory 


direct. Address below. 
*Reg. U. S. Pat. Off. 


BENDIX RADIO 
DIVISION 


BALTIMORE 4, 
MARYLAND 


AVIATION 


Peadio 


SPECIFICATIONS 


Antenna transmission line 
input impedance 


AVC characteristics 


Selectivity 


Frequency stability 


Undesired response 
rejection 


Audio output impedance 


Power requirements 


Altitude performance 


Ambient temperature 
rating 


52 ohms. Voltage standing wave ratio less 
than 1.2 to 1. 

Audio output is within a 6-db range at r-f 
input levels from 400 to 200,000 micro 
volts. 

Total Bandwidth 


more than 40 ke 
less than 250 ke 


Attenuation 
6 db 
60 db 


+ 10 ke under all service conditions 


Interference from adjacent channel tele 
vision signals will not produce lamp 
threshold at input levels up to 3.5 volts 


500 ohms, nominal. 


AC Power Supply 
115 volts ac, 300-1000 cps, 35 VA with 
27.5 volts de for ON-OFF relay control 
or 
DC Power Supply 
27.5 volts dc, 36 watts 


Operates at barometric pressures equiva 
lent to 30,000 feet altitude 


—40°C to +70°C (—40°F to -+-158°F). 


Specifications subject to change without notice 


West Coast Sales: 
10500 Magnolia Blvd 
North Hollywood, California 
Export Sales and Service: 
Bendix International Division 
205 E. 42nd St., N. Y. 17 
N. Y., U.S.A. 
Canadian Distributor: 
Aviation Electric 
200 Laurentian Boulevard 
Montreal, Quebec 





system Boeing now is preparing to in 
stall. 


Head of Instrumentation is IF. | a> 
Woods. \ / 
Production Flight Test Or, 

This activity determines the proc 5. 
dures to be used for functional flight ij 


test of the production planes and con 

ducts these tests. rN 
Its responsibility is to deliver a full r\' 

operational article to the customer, but 

it aims to do this with a minimum num 

ber of flights, because of the high cost 

involved. 
One big job of the unit is to keep 


track of repeated malfunctions and r 
fer these back to Manufacturing an we 
Engineering for proper attention ¢ 


Head of Production Flight ‘Test 1 
C. L. Scott, who was the personal pilot 


for company founder W. E.. Boeing . 
Supporting Services 

Chis unit coordinates, plans and pr 
cures flight test facilities. ‘Thus, it ma 
have to make arrangements for remot 
base operation, for example, in connec 
tion with special B-52 or 707 tests. It 
responsibility also includes design and 
operation of all ground-to-air radio f 
cilities at Boeing. 


Supporting Service, now has in 
eration a multi-channel receiving and 
transmitting station which handles all! 
Boeing test traffic in the western Was! 
ington area. 

Chis unit indoctrinates all flight cr 
members in the use of flight equipment 
and supplies Link trainer instruction t 
pilots stationed at Boeing Field It h h th h “ ! 
maintains all the various flight c1 appy W en e ea oa on! 
equipment 

Head of the Supporting Servic 
tivity is R. V. Brown 


French Govt. Will Buy, pee eae : 
d ow can we meet these requirements? Well, our 


‘ 
20) Breguet Dux Ponts design experience is only the most. It includes Piston 

_ Plug Valves, Butterfly Valves, Sliding Gate Valves, 
Pressure Regulators. And you can have them solenoid 


Hydro-Aire’s latest Hot Air Valves are designed for 
operation at 950°F; pressures up to 250 psi; ambient 


temperature over 500°F 


The French Air Force announ¢ 


plans to purchase 20 Breguet Dux Pont 
double-deck transports plus three exist actuated, motor actuated or pneumatically actuated 


ing protypes. Delivery of the transports The valve illustrated is our 35-079 Pressure Regu 

is presenth scheduled to be completed  Jator. as supplied for the latest most powerful jet 
958 : ' ' 

by 1958. engines now in production. Write to Hydro-Aire for 





Che move apparently was an effort by 
the French government to bolster th 
shakv financial position of the tran 
port’s manufacturer, Ateliers D’ Aviation h = ] 
Louis Breguet, and, at the same time ot alr Valves 
to recoup some of its own losses. Br 
guet went, and still is, heavily in debt t by 


complete design data. 








i ee ae 
years ago through heavy investments 1 
for the development of the Deux Pont ) ) 7} Inc. who also make 
which failed to find buyers. Breguet - 4 te inns ’ wee 
also has been awarded a contract for | ) hytrol + Tune? Seeieee 
the development of the Taon light ‘ 4 FUEL VALVES e HY V/L PUMPS |] 
fighter for the North Atlantic Trt ee 4 
Organization. BURBANK, CALIFORNIA e Aviation Subsidiary of CRANE CO. 
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THE M@Sr POWERFUL JET ENGINE IN THE WORED 


; Y of oa N 


DESIGNED SPECIFICALLY FOR. SUPERSONIC FLIGHT 


INITIAL, TYPE TEST — 15,000 1b. STATIC THRUST 


WITHOUT RE-HEAT 





DE HAVILLAND ENGINES 


FHE DE HAVILLAND ENGINE COMPANY LIMITED, LEAVESDEN AERODROME, HERTFORDSHIRE, ENGLAND 











Boeing, Douglas Swap Techniques 
In Designing Competitive Jetliners 


this 


By George L. Christian 


In designing their respective, and 
competitive, jet airliners, Douglas and 
Boeing tacitly acknowledged one an 
other’s skill. Boeing’s 707 jet prototyp. 
has the stamp of Douglas on it, and 
Douglas plans for the DC-5 have 
Boeing look about them. These design 
reversals are especially noticeable in the 
cockpit layout, flight-control boost and 
cabin cooling systems in proposals made 
by the two competing companies to 
Pan American World Airways 
United Air Lines. 

They include 
© Cockpit. Bocing’s 707 has a typical 
DC-6-type cockpit. It is built to about 
the dimensions—a_ little snug 
and has the flight enginecer’s position 
behind the pedestal. His control panel 
is to the right. 

I'he cockpit of the Douglas DC-§ 
is about as roomy as the Stratocruiset 


and 


Salnic 


and has almost the same amount of 
visibility. 

e Control boost. Bocing, which used 
hvdraulic boost on the Stratocruise1 
rudder control system, has gone to 
complete aerodynamic boost on the 
707’s flight controls—clevator, rudde1 
and ailerons. Spoilers, which can oper 


ate differentially ailerons or sym 
metrically as air brakes, are hydraulically 
operated. 

Douglas, whose entire series of DC-6s 
and -7s uses aerodynamic i] 
three control axes, has gone to 
hvdraulic boost on the DC-8’s aileron 
and rudder control systems. Elevators 
are still aerodynamically boosted 
e Cabin cooling. Boeing uses a Freon 
cabin cooling system on the Strat 
cruiser but has switched to an 
cycle cooling system on the 707 

Douglas uses an air-cycle system on 


as 


boost on | 


Ove! 


ill 


its DC-6s and -7s but will go to a 
Freon system on-the DC-8s. (Som« 
DC-7s, such as American Airlines’, 


have a Freon refrigeration system, but 
it is primarily to cool the cabin on the 
ground. It can be used, however, to sup 
plement the air-cycle equipment whilc 
airborne. ) 


DC-8 Questions 


Some airline officials are inclined to 


put an “if” in front of DC-8 deliver 
dates. 
They say the plane incorporates 


a number of unconventional design fea 
tures. If these fail to prove out as ex 
pected, it might mean an extensi\ 

redesign effort. Coupled with the 
change in the customary prototype 
testing procedure by the manufacturer, 
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might 
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officials sa Among 


these 
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ut pl misca dacivel 


th 


unconventional feature 


e Unusual wing airfoil section, 


vhicl 


resembles a conventional wu ct 
inverted, with the itest nb ! 
the bottom instea rt tt r tl 
wing 
e Douglas is now building hydraulic 
boost into a large aircraft for the first 
time 

The DC-S do not have the usua 
high-speed ailerons or spoilers 
e Main landing gear novel for a 
transport plane in that it rotate 
deg. to retract into the fuselage 
Engine Availability 

Also of concern to some airlines 
the question of availability of turbojet 
engines to power the overseas version 
of the Douglas DC-5—an appreciabh 
heavier plane than the 707. One au 
m ficial With the p nt] 
proposed Pratt & Whitney Aircraft 
157, th it itional DC rl 


barely stagger from Gander to Shannon 
non-stop.” 

P& WA's J75 would give vastly im 
proved performance, but the earliest 


date a commercial version of the engine 
will be available to them probably will 
1960-65. thes 
iggravated, 

airline technicians 
performance data 
restrictions 


around say 


Che 


Cialm, 


he 
they 
can 


situation 1S 
becaus¢ 
not obtain an 
the ]75 due to securit 
Even on the much-publicized, much 


on 


used J57, only airline personnel with 
secret clearance may have access to 
mplete engine pecifications and 


performance data 


Water Injection 

157s on both the DC-8 and the 707 
will require water under all 
takeoff conditions except those mad 
with ambient temperatures under about 


injection 


+0-50] Some 400 gal. of water (no 
methanol added) will be used in the 
initial two minutes of the plane’s take 


off. On the 707, water injection pumps 
ll draw a 40 kva from the plane's elec 


i svstem 

The water system will present no 
freezing problems. If ambient tem 
ecratures ar down to freezing, the ait 
vill be dense enough to eliminate the 





BOEING borrowed from Douglas in designing the 





707 above, while . 


LOE 





. » » DOUGLAS, in turn, relied upon a number of Boeing features in designing the DC-8. 
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What's your need in 


SUB-CONTRACT PRODUCTION 





Whatever your need... 
PASTUSHIN will work with you! 


Call on Pastushin if you need a fast, dependable 
source for precision-built aircraft structural 
and mechanical components, external stores and 
ordnance components and installations. 

Here you'll find the services of an airplane- 
experienced engineering staff...complete and 
integrated plant facilities backed by skilled 
production specialists...excellent equipment, 
modern and enterprising management. 


Let Pastushin assume full responsibility 
for your manufacturing problem. 


a WSUS TL 


AVIATION CORP. 


LOS ANGELES, CALIFORNIA 


Ready to talk about your plans? 
Call in a Pastushin specialist. 
Just write, wire or phone. 


r 
PASTUSHIN AVIATION CORP. 
| 5651 West Century Blvd. 
| Los Angeles 45, Calif. 
Gentlemen: I’m interested in learning more 
about your facilities. 


Name 





Position 





Company 





Address 








Lo Sote...... 











need of water for takeoff. If water is 
needed, the entire quota of 400 gal. 
is used during takeoff and initial climb, 
so none is left to freeze in the tanks 
when the aircraft climbs to altitudes at 
which sub-zero temperatures exist. 

Nor will water be required for a 
go-around because of the excellent ac- 
celeration characteristics of the twin 
spool turbojet, airline sources say. 


Reverse Thrust 


Boeing is investigating several re 
verse thrust proposals but believes onc 
of its own designs is as effective as any 
(AW Apr. 19, 1954, p. 28). 

The Boeing device consists of two 
air deflectors which fit flush to the con 
tour of the nacelle afterbody in flight. 
Upon landing, deflectors fold out from 
nacelle sides and aft so that rear sec 
tions of both deflectors meet over the 
jet’s exhaust, forcing most of the blast 
forward along the deflectors at approxi- 
mately a 45-deg. angle to engine thrust 
line. 

Douglas also has its own design in 
the works. The Douglas proposal con- 
sists of two louvered sliding panels 
which are normally retracted into the 
nacelle afterbody sides. When ex- 
tended aft to provide reverse thrust, 
the rear sections come together in the 
center of the jet exhaust blast, deflect 
ing most of it forward through the 
louvers. 

Observers estimate that reverse action 
of either proposal would be about 
equivalent to that provided piston en- 
gine planes with engines idling and 
propellers in low blade angle, forward 
pitch. 


Structure Comparison 


The 707’s structure is of multipath 
design. In every load-bearing structure 
in the airframe there are at least three 
load-paths. Any one of the three can 
break without resulting in a_ catas 
trophic failure. 

In the DC, 
structure in the fuselage has allowed 
Douglas to build a “tear stop” into 
the body at 20-in The re 
sult is that a fuselage skin tear, result 
ing from excessive differential pressure, 
can rip open to a maximum length of 
only 20 in. This will prevent catas 
trophic explosive decompression 

Che DC-8’s wing structure represents 
a radical departure from conventional 
design. Wing skin is roll-tapered from 
root to wing tip, with large sheets of 
wing skin to keep number of panels 
to a minimum. 

The 707’s wing skin is applied in 
the more conventional manner 
stant thickness panels are used with 
gage becoming progressively thinner 
towards the wing tip. 

Douglas uses span-wise, wing string 


use of redundant 


intervals. 


con 
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707-DC-8 REVERSE THRUST proposals. 


707’s deflector panels fold to meet in exhaust 


path, forcing blast forward; Douglas does this by sliding louvered panel into path. 


CTS with shapes developed by NACA 
for efficient load-bearing characteristics 
a “YT” 
the upper surface 
shape for tension loads on the bottom 


shape for compression loads on 


ind a modified “T’ 


skin. Result is that the wing’s skin 
stringer combination carries 70-80‘ 
of wing loads, the three spars onh 
20-30° 

Stringers are spaced along wing skin 
everv few inche Front and rear spar 


Vee together from root to tip (but do 
not Center spar runs from root 
to outboard engine pylons. 


Hydraulic Systems 


Both aircraft will use engine-driven, 
variable-displacement hydraulic pumps 
one per engine) to supply main sys 
tem hydraulic at 3,000 psi 
Both jets 


juxiliary pumps to supply pressure In 


pre SSUTC 


will have electrically driven 





IN NOVEL DOUGLAS design, landing gear must rotate 90 deg. to retract into fuselage. 
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America’s most complete line 





and electrodes. 


Capacities. trom 2500 
ies from 

to 36,000 Ibs. on 
remote-control and 
hand-operated models. 


AC/DC WELDER 
The only machine to 
give you either AC or | 
DC current at the | 
flip of a switch. 


DC RECTIFIER 
WELDER 
Four sizes — 200, 300, 
400, and 500 amps. 





ELECTRODES 
For mild steel, cas 
iron, “‘hard-to-weld”’ 
steels, stainless 
steels, hard surfacing. 


* of arc-welding equipment | 














They’re welding titanium down to .O1I6" 
at Ryan Aeronautical Company 


P&H High Frequency 
AC Welder of the type 
used at Ryan. 













P&H Welders, with their instantaneous remote control 
and wide welding range, make this tough job easier 


When you have a tough material to weld such as 
aluminum, titanium or special alloys, P&H high fre- 
quency welders, AC or DC, really come into their own. 

You see, P&H welders have what we call Dial-lectric 
control. It’s an exclusive feature that provides instan- 
taneous heat control right at the work. There are no 
moving coils or cores, no wheels to turn—no time lag. 

In addition, PSH welders have an extremely wide 
range. On one of our models for example, you can go 
all the way from 475 amps down to 2 amps. 

But we were talking about titanium — a tough ma- 
terial to weld in anyone's language. Here's what they 
say at Ryan where they use P&H high frequency ma- 
chines, “There is less of a problem welding titanium 
than many users have been led to believe. With titan- 
ium we can go to any degree of thinness on material 


he Line, xy DP gmemi 


TRUCE Charts DIESEL EMGinwes POWES smOveis PRET ASAICATED MOmES 


movers 


so far available. We have been down to .016” on this 
vital material.” May we add again that it's P&H posi- 
tive heat control and wider range that makes such a 
performance possible. 

If you have tough welding jobs to do... if you 
wish to boost production and cut costs, standardize on 
P&H welders. Ask your P&H representative or distrib- 
utor for all the facts. Or write for latest bulletins. 


{BS weivine DIVISION 
HARNISCHFEGER 
CORPORATION 


4480 W. NATIONAL AVE. © MILWAUKEE 46, WISCONSIN 


ate Cy rege 


WELDING EQUIPMENT OVERHEAD CRANES 2881 


sO Sasiitees 


P&H welding equipment is manufactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 455 King Street West © Toronto, Ontario, Canada 








case of main system failure. 

Systems which will be hydraulically 
operated on the 707 are landing gear 
retraction and extension (in case of 
hydraulic system failure, all gear can 
be mechanically unlocked, will free-fall 
and lock in down position), wing flaps, 
low speed ailerons, speed brakes, wheel 
brakes, nose wheel steering and wind 
shield wipers. 

Hydraulically operated systems on 
the DC-8 are the landing gear (with 
emergency mechanical extension), wing 
‘aps, speed brakes, wheel brakes, nose 
vheel steering, aileron and rudder 
boost. The DC-8 has no windshield 
wipers, uses compressed air jet streams 
instead. 

Skydrol 500, low-temperature devel 
opment of standard Skydrol, will be 
used in the hydraulic systems of both 
jets. The fluid’s pour point is —100F. 
Monsanto Chemical Co. and Douglas 
cooperated in its development. 


Electrical Systems 


Both planes incorporate highly de- 
veloped, completely automatic, modu- 
larized, alternating current electrical 
svstems. 

For the first time in commercial avia- 
tion, batteries are eliminated. 

The a.c. systems are 208 v., 3-phase, 
400 cycle. The small amount of d.c. 
current needed for some instruments 
and the radio is obtained from trans- 
former-rectifiers. 

Systems of both planes automatically 
isolate any defect in the a.c. layout and 
turn on lights to pinpoint the trouble 
for the pilot or flight engineer. 


Pressurization & Cabin Cooling 


On the 707, all air bled from the 
engines, whether for pressurizing or 
de-icing, is taken from the J57s’ first 
spool (at about 425F) and is mani 
folded together. Pressurization and 
cooling air is pushed through twin ait 
cycle cooling turbines before it reaches 
the cabin. 

On the DC-8, air is bled from the 
engines’ second spool (at about 750] 
but cooled to 450F by an aftercooler 
pressure regulator) to drive four ait 
compressors which furnish cabin pres 
surization. A pair of compressors is 
located on each side of the nose wheel 
well. 

Cooling is supplied by two addi 
tional air turbine-driven Freon refrig 
ation compressors. Normal cabin 
operating differential pressure is 8.67 


psi. 
De-Icing 

Boeing uses engine bleed air to de-ice 
wing panels outboard of the outboard 
engines only. Stabilizers are electrically 
de-iced. No anti-ice protection is pro 
vided for the wing from root to out 
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707’s sharply swept-forward engine pods are easily accessible from the ground. 


board panels, the four struts 
or the vertical pin 
Douglas cycles engine bleed air to 


all wing, engine strut and empennags 


engine 


leading edges. 

The double-walled titanium nacelles 
of the DC-8 incorporate two-shot 
Freon extinguishing systems for the 
engines’ accessory sections 

Provisions for fire extinguishing on 
the 707 have not yet been worked out in 
detail. 

The Boeing’s 
measure 9x17 in 
will be made of laminated glass and will 
be located 20 in. on centers 

This unusually close spacing assures 
that passengers sitting on the aisle 
(three-abreast seating) will have a good 


cabin windows will 


long axis vertical 


vicw 

The Douglas jet will have elliptical 
windows (also with the long axis ver 
tical) like those of the Viscount. Glazing 





s T . 
Erasing the Noise 
Boeing is investigating a novel way of 

canceling out noise in the 707 transport. 


4 microphone and amplifier would 
pick up the frequency of noise entering 
the cabin. Loudspeakers located in the 
bottom of the baggage rack at each row 
of seats would produce the same noise 
but with exactly the opposite phase. 

If the system works, the two sounds 
will cancel each other out. 











either stretched Plexi 
a plastic produced by 
Spacing will be every 


material will be 
glas 55 or Gafite, 
General Aniline 
40 in 

Che 707 cabin 
module system for 
Four 10-n. square modules contain all 
essential services—one each for light and 
call, gasper (air outlet), loud speaker 
and oxygen. One complement of four 
modules takes up the 40 in. between 
Moreover, the modules are track 
mounted, like the and if 
spacing is changed, the module spacing 
may be altered in a corresponding man 


incorporates a new 


passenger services 


seats 


scats, scat 


ner 


Landing Gear 


lhe 707 
with wheels in a tandem bogey arrang¢ 


uses a four-wheel main gear 


ment 
The minimum turning 
stricted to inner gear describing a 21-ft.- 


radius is re 


diameter circle 

The DC-8’s main gear lines up the 
four tires span-wise, with a pair on each 
side of the main strut. This allows 
plane to pivot on either gear. Industry 
sources say that Douglas hopes to put 
each pair of tires on one wheel, thus 
cutting total number of wheels 
from four to two. Gear 
90 deg. during retraction to stow in 


main 
has to rotate 


fuselage 

On both aircraft, main landing gear 
is attached to special box structures in 
the wing instead of to the main wing 
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In the fields of tracking systems and optical 
missile guidance systems, the H. A. Wagner 
Company has a record of outstanding contri- 
bution. Under the direction of Dr. Herbert A. 
Wagner, developer of the first tactically-used 
guided missile weapon system, this company 
is now engaged in a long-term missile guid- 
ance system development program. 


\ with an eye to the future.... 


Here is an exceptional opportunity for physi- 
cists and engineers experienced in the fields 
of system design, electronics, mechanics, optics, 
missile flight testing, reliability and product 
engineering to join a group of outstanding 
engineers and scientists engaged in a vital and 
challenging endeavor. Unlimited possibilities 
exist for a small number of well-qualified peo- 
ple. You are invited to submit a full resume. 


Developers of Missile Guidance and Ss 
Tracking Systems...Simulators and Trainers 


. 
. 


H. A. AGN E COMPANY 


KESWICK STREET, VAN NUYS, LOS ANGELES COUNTY, CALIFORNIA 





on en 


spats. This will allow a main gear to 
be washed out without necessarily 
rupturing the plane’s integral wing fuel 
tanks or damaging the wing itself be 
yond repair as is usually the case with 
today’s aircraft. 


Other Details 


Douglas hopes to get a 4-mph. boost 
for its DC-8 by dumping the exhaust 
from its air turbine drives and cabin 
into a special aft-facing nozzle mounted 
on centerline bottom of the fuselage 

The plane has a 100% safety factor 
built into the fuselage at the main 
wheel well area. If the 5-ft.-deep keel 
which normally carries loads through 
this area fails, the stresses are taken 
over by two heavy 20-ft.-long forgings 
built into the fuselage just below cabin 
floor level. 

The 707 has electrically-driven fuel 
pumps to dump fuel from wing center 
section tanks (located in the fuselage 
which help bring the plane down to 
landing weight in case an emergency 
landing has to be made shortly after 


takeoff. 


Aircraft Praised 


Airline engineers quote their com- 
pany test pilots as having high praise 
for the 707’s flying characteristics. 
Approach and landing speeds are al 
most identical to the DC-7 and con 
trol response is more than adequate 
especially on the roll axis, they sa 
Engine acceleration is equal to or bet- 
ter than current piston power plants. 

Engine controlling, especially on go- 
around, is greatly simplified since a 
single throttle per engine takes the 
place of throttle, propeller control and 
mixture control of the piston transport 


° ° 
Cornell Building 
Gun-Rocket Range 

Cornell Aeronautical Laboratory Inc. 
plans to build an underground firing 
range for research and development on 
iircraft small arms and am-nunition un 
der a contract with U. S. Army Ord 
nance. 

The range will be used to study in 
ternal, external and terminal ballistics 
of guns and small rockets. It also may 
be used to investigate aerodvnamic and 
stability 
bodies at supersonic speeds 

The new facility will include an 
34-ft.-long underground tunnel five fect 
wide and six feet high. At the end of 
the range will be a_ two-level range 
house. The lower floor will contain an 


characteristics of projectile 


enclosed test cell and exterior remote 
controls, instrumentation and equip 
ment for test preparation. The upper 
level will house the main preparation 
area, with space for a range for low 
velocity firing, instrumentation, storage 
of equipment and ammunition and a 
photographic dark room 

The new range, which is expected to 
be ready in six months, will cost about 
$31,000. It will be located adjacent to 
Cornell’s present buildings in Buffalo, 
ind will take the place of a previoush 


used outdoor range 


New Weber Division 
Weber Aircraft Corp., Burbank, 
Calif., has established a new Passenget 
Seat Division, to specialize in the de 
sign, engineering and manufacturing 
of custom, functional, standard and 
high-density aircraft passenger seats 


New Igniter Projects Longer Spark 


Comparison test of new axial, or constrained gap, jet engine igniters (AW Oct. 31, p. 47) 
and standard, radial-type units shows new plugs projecting spark farther into jet’s com- 
bustor than standard igniters. In the photo above, axial plugs are in positions 1, 3, 5; 
standard plugs are in positions 2, 4, 6. Plugs here are being fired wet with JP-4 fuel by a 
4-joule ignition system. Scintilla Div. of Bendix Aviation Corp., which made the igniters, 


- 


is conducting the tests for Wright Air Development Center. 
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Military Standard 


TEFLON SPIRAL 
BACK-UP RINGS 


® MS28782 and MS28783 rings produced 
under MIL-Q-5923 quality controls. 

® Annealed for dimensional stability 
with all properties certified to AMS- 
3651. Complete range of sizes for use 
with AN6227 and AN6230 “O” rings. 
Packed in telescopic containers on sup- 
porting mandrels to preserve shape. 
Send for data. 


RESISTOFLEX 
corporation 
Belleville 9, New Jersey 


*Tefion is DuPont trademark for its tetra- 
fluoroethylene resin 





“Get Your Air the Positive Way” 


USED BY 
THE AIRCRAFT INDUSTRY FOR: 
Jet Engine Starters 
Cabin Pressurization 


Simulated Altitude 
Conditions 


Ground Air Conditioners 


SUTORBILT 


CORPORATION 
2008 East Slauson Avenue 
Los Angeles 58, Calif. 


Main Plant: LUdiow 7-2228 
Sales Office: LOgan 8-2226 

















Why major aircraft manufacturers 
depend on 
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“The difference is reliability” * Since 1888 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.), 
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ORYX gas generator. Vertical duct at left supplies power to helicopter blades 


Napier Schedules ( 


1 ] 
generator, dc 


England's Oryx gas 
signed primarily as a helicopter power 
plant, completed 1,350 hours of test 
bed running. Its type test is expected 
by the end of the year. 

High efficiency, good controllability 
and small diameter are the three princi 
ple design features of the Oryx. The 
makers, D. Napier & Son Ltd., the 
first two features stem from “typical” 
Napier compressor characteristics 
¢ Best efficiency point well removed 
trom surge. 

e Stability in throttle bursts. 

I'he small diameter is the result of 
carcfully shrinking the compressor ge 
ometry. The present compressor with 
its 9-in.-diameter stator is the smallest 
axial type in Britain. 


Sd\ 


Helicopter Application 


In a typical helicopter application 
on the Hunting Percival P. 74—the out 
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SCHEMATIC of Napier’s Oryx generator shows gas flow and engine layout. 
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Napier Oryx 


® Length 
® Diameter 
© W cight-engine 
-valve 
® Kpm., max 21,900 
® Gas mass flow 
at takeoff 


14.4 Ilb./ sec 
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The forgings illustrated are typical of the large Aluminum Alloy Airplane 
parts in current production on the heavy presses at Wyman-Gordon. 


A new era in the art of forging has been demon- WYK AN GORDON Co 
strated as production goes forward on this 35,000- - 6 
ton closed die forging press. Larger forgings with Established 1883 


thinner sections and closer tolerances than here- FORGINGS OF ALUMINUM ¢ MAGNESIUM 
tofore possible open new concepts in forging STEEL © TITANIUM 


design. Wyman-Gordon continues to pioneer by WORCESTER 1, MASSACHUSETTS 
— Keeping Ahead of Progress. HARVEY,ILL. ¢ DETROIT, MICH. 





face finishes. Titanium carbide, chro- 
mium carbide and cobalt-base alloys 
showed promise as die materials. 

Research was conducted for the Air 
Force. Details can be obtained from 
the Office of Technical Services, De- 
partment of Commerce, Washington 
25, D. C. Ask for report PB 111696, 
The Extrusion of ‘Titanium, dated 
March 1955, price $2. 


USAF Contracts 


Following is a list of unclassified con- 
tracts for $25,000 and over, as released 
by Air Force Contracting Ofhces: 


PATRICK AFB (ARDC), Florida. 

Ampex Corp., 710 Peachtree St. N.E 
Suite 233, Atlanta 8, Ga., magnetic tape 
recorder, 1790NL-728519-25, 48 ea., ampli 
fier, 1790-NLO38632-155, 48 ea (PR FP- 
1(56)-208 and FP-1(56)-209), $212,160 

Spar Engineering & Development tine., 
Paxson & South Aves., Wyncote, Pa., cal 
bration test system, 1760-NL, 120251-45 
3 ea., distribution rack, 1760-NL, 172815-7 
5 ea (PR AF 16M-III-B-LP-55-6055-B 
AF 16M-III-B-LP-55-6126-B, AF 16-M-III 
B-LP-55-6058-B, AF 16-M-I11-B-LP-55 
6129-B), $75,830 

Convair Division, San Diego, Calif di 
sign, development and fabrication of Azusa 
system (X-2), (PR FP-1(56)-243), $240,000 


GENTILE AF STATION, Dayton, Ohio. 

Bomac Laboratories Ine., Salem Road 
Beverly, Mass., tubes, magnetron, JAN Typ« 
6551 a/w spec MIL-E-1B, RFP 33-604-5f 
1194, 800 ea., $280,000 

Cosmos Industries’ Ince., 31-28 (Queer 
Boulevard, Queens 1, N. Y., signal genera- 
tors, SIG-13/ARN in accordance with n 
tary specification MIL-S-4298 (USAF) 
maintenance spare parts, engineering data 
maintenance data RFP 33-604-55-3738 17 
ea., $188,708 

Gamewell Co., 1238 Chestnut St., Newto 
Upper Falls, Mass.,_ resistors variable 
linear, precision, 300 ea., resistors, variable 
sinusoidal, 200 ea RFP 33-604-55 
$30,225 

Herbach and Kademan Ine., 1204 Arc} 
St.. Philadelphia 7, Pa switches and re¢ 
lays, RFP 33-604-56-1320 & RFP 33-604 
56-1134, various items, $49,619 

Magnafiux Corp., 7300 West Lawrence 
Ave Chicago, Ul, inspection equipment 
horizontal magnetic particle stationary 
Type MB-3, maintenance spare parts and 
data, 35 ea inspection equipment, ma 
netic particle, portable, and data, 8&f 
inspection, unit, penetrant, fluorescent 
tionary Type MA-2 and data 24 
inspection unit penetrant fluorescent 
stationary Type MA-3 1 ea inspection 
unit, fluorescent, penetrant, stationary, Type 
MA-1 and data, 2 ea., RFP 33-604-55-3789 
$385,107 

Phileo Corp., 4700 Wissahickon A 
Philadelphia, Pa switches, miscellane 
RFP 33-604-55-3763, various items, $49,67 

Scintilla Div., Bendix Aviation Corp 
Sherman Ave., Sidney, N. Y relays, ‘ 
noid, non-pile up Type Scintilla P/N 
34637-1, RFP 33-604-56-1204 1,000 
$30,780 

Oo. E. Szekely & Associates Inc., 
Westminister Ave Philadelphia 31 
signal generators-SG-1, ()/ARN in accor 
ance with military specification MIL-S 
4296A (USAF), maintenance spare pa 
and data, RFP 33-604-55-3392, 144 ea 
$109,289 

Triumph Manufacturing Co., 1829 - 
55th Ave., Chicago 50, Il, analyzer circuit 
applicable to E-4 gyro pilot, Sperry Mods 
T100834 is acceptable, maintenance sp 
parts and data, RFP 33-604-55-3794, 45 ea 


GENTILE AF STATION, Dayton, Ohio 

General Electric Co., Lamp Div., 225 N 
Wilkinson St., Dayton, Ohio, lamp, P/N 
1385, 22,000 ea., lamp P/N AN 3120-1047 
42,000 ea., lamp P/N 327R, 26,000 ea., GE- 


Four typical actuvat- 
ing assemblies 
precision-built by 
Ex-Cell-O for 
planes and guided 
missiles. 


The Chance-Vought Regulus takes to the 
air. Precision actuating assemblies for this 
and other guided missiles are part of 
Ex-Cell-O's production. 


You Can Be Confident of Precision 
With Ex-Cell-O Parts or Assemblies 


Almost every plane you see streaking across American skies, flies 


with Ex-Cell-O precision parts or assemblies—precision-built to 
fulfill ever more rigid design specifications. 


From design to final inspection skilled personnel, working with 
the most complete manufacturing facilities available, build pre- 
cision into every part and assembly. That's why the aircraft 
industry has placed confidence in Ex-Cell-O for over 30 years. 


For parts or assemblies that meet your most rigid specifications— 
that meet your delivery schedules—send your print or sketch to: 


55-42 


rr = 


EX-CELL-O CORPORATION + DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS * GRINDING SPINDLES * CUTTING TOOLS * RAILROAD PINS AND 
BUSHINGS * DRILL JIG BUSHINGS * AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS * DAIRY EQUIPMENT 











YOUR No. 1 SOURCE 
FOR COMPLETE 
BELLOWS ASSEMBLIES 


AND DEVICES 





FULTON SYLPHON 


BELLOWS 
HEADQUARTERS, 
U.S.A. 


You gain three important advantages when you 
consult Fulton Sylphon, originators of the metal 
bellows—1!. Over 50 years experience in bellows 
engineering is focused on your problem; 2. Modern A 
production facilities geared to good service; 3. Cost mz. Controls 


saving opportunities through the design and production FULTON SYLPHON DIVISION 
of complete bellows assemblies. 





Robe show Fulton 


CONTROLS COMPANY 








Knoxville 1, Tennessee 


( ) Please have a Bellows Engineer call me for an appointment. 


























( ) Send me Bellows Catalog # WA-1400 
Name Title. 
Company 
Addre 

HERE'S HELPFUL INFORMATION City State 


This 32 page catalog covers basic bellows engineering, 
conversion tables, metals available and other bellows data. 
Use the handy coupon for your free copy. 
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659349, $39,891; lamp, P/N F40T12CW, 
66,000 ea., lamp P/N 40A21, 800 ea., lamp 
P/N 60A2ING, 500 ea., lamp, P/N 75A21P, 
12,300 ea., lamp P/N PR 12, 1,200 ea., 
GE-659351, $53,167. 

Tung-Sol Electric Inc., 95 Bighth Avenue 
Newark, New Jersey, tubes, electron, Typ¢ 
6AU6WA, in a/w specification MIL-E-1B 
dtd. 2 May 52, amt. No. 2 dtd. 12 Nov 
1953 and technical specification sheet MIL- 
E-1/1 dtd. 13 Jan. 1953, 43,000 ea., RFP 
33-604-55-2897, $39,560 

Fenwal Inc., Pleasant St., Ashland, Mass 
switches, thermostatic, 11 items, RFP 
604-55-3906, $121,516. 

Leach Relay Co., 5915 Avalon Blvd., Los 
Angeles, Calif., relays, Leach P/N $254-! 
6,000 ea., PR:MO 599738, $58,020 

General Electric Supply Co., 601 E. 3rd 
St., Dayton, Ohio, circuit breaker, mag 
netic, GE 232020 New TE32020, 200 ea 
circuit breaker, magnetic, GE ZATB36070 
New TF136070, 200 ea., circuit breaker AB 
magnetic thermal type GE CO TF13610 
500 ea., RFP 33-604-55-3756, $26,299 

Dejur-Amsco Corp., 4501 Northern Bivd 
Queens 1, N. Y., resistors, variable, linear 
precision, 15 items, RFP 33-604-55-1249 
$61,220. 

Astron Corp., 255 Grant Ave., E. Newark 
N. J., suppressor, elec. noise, capacitor, As 
tron P/N AF-1031, 450 ea., suppressor, ele 
noise, capacitor, Astron P/N AF-1032, 1,300 
ea., suppressor, elec. noise, capacitor, Astror 
P/N AF-1033, 1,200 ea., RFP 33-604-55 
2378, $42,868 

Raytheon Mfg. Co., Microwave & Power 
Tube Operations, Waltham 54, Mass., tube 
electron, JAN Type 2J56A in a/w spec MIL 
E-IB dtd. 2 May 1952 amend, #3 dtd. 1% 
Nov. 1953 and ML spec. MIL-E-937B dtd 
16 Aug. 1955, 4,322 ea., RFP 33-604-56 
1190, $327,564 
SHELBY AF DEPOT, Shelby, Ohio. 

Skyline Clothing Corp., 173 Room Bout 
Ave., Beacon, N. Y., coveralls, Class 8415 
95,278 ea., $788,138. 

Serew Machine Products Co., 7727 N. E 
Killingsworth, P. O. Box 7497, Portland 20 
Ore., maintenance platform type B-3, Class 
19A, 5 ea. and 1 lot spare parts, 

Aeroquip Corp., 300 South East Av: 
Jackson, Mich., hose assemblies, Class 04B, 
900 ea., $28,827. 

ROBINS AFB, Georgia. 

United Truck & Equipment Co., 1228 S 
Paca St., Baltimore 30, Md., vehicle weigh- 
ing kit, trailer mounted, type MA-1 in a/w 
spec. MIL-W-4711, (RFP-1311), 29 ea 
$215,108 

General Electric Co., Dallas Aircraft Ap 
paratus Service Shop, 1135 South Lamar 
St., Dallas, Tex., repair, overhaul and/or 
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modification of fire control systems, (PR- 
584353), $1,154,743 
Dashew Business Machines Ine., 5886 


Smiley Drive, Culver City, Calif., embossing 
machines, electric, for identification plates 
(local purchase), 3 ea., $72,646 

AIR RESEARCH & DEVELOPMENT COM- 
MAND, Baltimore 3, Md. 

Trustees of Columbia University, New 
York 27, N. Y., continuation of research on 
sub-grain boundaries and their effect 
mechanical properties, (AF 18(600)-899) 
34,112. 

Pioneer Industries Inec., 328 Welis A 
Reno, Nev., research on Coanda effect in 
three dimensions, (AF 18(600)-1568), $28 
236 

Technical Operations Ine., 6 Schouler 
Court, Arlington 74, Mass., 
synthesis of heterocyclic and non-benzenoid 
compounds, (AF 18(600)-1569), job, $49,772 
AIR RESEARCH & DEVELOPMENT COM- 
MAND, Baltimore 3, Md. 

Trustees of the University of Pennsy!- 
vania, Philadelphia 4, Pa., continuation of 
studies in photonuclear reactions (AF 18- 
(600)-472), $232,000. 

Washington University, St. Louis, Mo., 
nuclear reaction studies (AF 18(600)-777) 
$34,957. 

Johns Hopkins University, Whitehead 
Hall, Homewood Campus, 34th & Charles 
St., Baltimore, M@., continuation of research 
on unsteady viscous supersonic flows, (AF 
18(600).1121), $82,742. 


research 


AVIATION WEEK, November 28, 1955 





os 


NORTH AMERICAN’S 


Columbus Division 
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North American Aviation, for many years the country’s fore- 
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lesigner and builder of military aircraft, has an estab- 


ished engineering team at the Columbus Division with 
prime responsibility for the design and development of 
Navy aircraft. 
: is one of the 


the FJ-4 eee 


accomplishments of this skilled engineering team. Many 


. , , 

ihe Navy S latest Fury Jet ees 
other designs for new, high-performance, super-sonic air- 
craft are being developed from initial concept to flight by 
North American’s Columbus Division. 


T 


his fully integrated group of engineers must be further 
expanded to meet our growing demands. These new proj- 
ects offer many outstanding opportunities to all types of 
engineers involving the full complement of skills . . . from 
IMMEDIATE 


modynamicists, Dynamacists, Stress Engineers, Structural 


FOR: Aerodynamicists, Ther- 


Test Engineers, Flight Test Engineers, Mechanical and 
Structural Designers, Electrical and Electronic Engineers, 
Wind Tunnel Mode] Designers and Builders, Power Plant 

ngineers, Research and Development Engineers, Weights 
nd many others. Write or wire today for more 
formation: Engineering Personnel, Depc ‘:nent S6AW, 


Engineering Ahead for a Better Tomorrow 


COLUMBUS DIVISION 


N ORTH American Aviation, INC. 
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Bendix reliable components + Bendix systems 


engineering + Bendix proven production ability 


assure [)EPENDABLE SYSTEMS 
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The more deeply rooted you are in all the things of 


which systems are comprised, the better able you 
are to produce completely dependable systems. 


Having produced millions of components, sub- 
systems and complete systems for many years, 
Bendix Aviation is the logical direction to look for 
systems to solve many current problems as well as 
others anticipated. Bendix assets for systems work 
include: 


MAN POWER — An engineering and research staff of 


over 9000 with a broader range of technical abilities 
than any in the country. 


ENGINEERING AND RESEARCH— Over $80 million 


was expended on these functions in fiscal 1955. 


PRODUCTION FACILITIES — Twenty-four widely 
dispersed manufacturing divisions located coast 
to coast employing nearly 50,000 people. 


SYSTEMS PLANNING GROUP — Coordinates major 
systems work, giving 

you a single, centrally 

located contact the 

Bendix Systems Plan- 

ning Group, Bendix 

Aviation Corporation. 

Fisher Building, Detroit 

2, Michigan. 
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for the Viscounts 





... Another |SIMMONDS Pacitron |‘‘First”’ 








Something new has been added to precision airline operation. 
PACITRON now makes provision for the use of load limit 
control, the automatic control of fuel taken aboard in accord- 
ance with flight plan requirements. Simmonds advanced elec- 
tronic fuel gaging systems are now flying as standard equip- 
ment on the new Vickers Viscounts for U. S. and Canadian Air 
Lines. PACITRON capacitance fuel gage systems were speci- 
fied to furnish these new turboprop transports with the most 
accurate method of measuring and managing fuel. 

In addition to load limit control, PACITRON can include 
these additional fuel management functions: center of gravity 
control by fuel transfer or controlled usage, level switching 
signals, totalization and telemetering for remote readings. 

Simmonds gages were also specified for measuring the 
water-methanol systems on the Vickers Viscount. In addition 
to fuel and water-methanol, Simmonds equipment has been 
successfully used for gaging engine oil, nitric acid and other 
hard-to-measure liquids. 

Simmonds continues as “first in electronic fuel gaging.” 


SIMMONDS 
AEROCESSORIES, INC. 
The Extra Engineer—When 


Pacitron fuel gage system a6 Pi General Offices: Tarrytown, New York 
provides fuel management ~ Q Y 


as well as fuel measurement. Branch Offices: Detroit, Michigan *« Dayton, Ohio 


St. Lovis, Missouri « Dallas, Texas *« Wichita, Kansas 
Glendale, California + Seattle, Washington 
Sole Canadian Licensee: Simmonds Aerocessories 
of Canada Limited + Montreal 
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AUTOMATIC TUBE TESTING machines, 


such as this one at Hughes’ missile plant in 


Tucson, are used extensively throughout the industry. Arinc fears they may create serious 


problems for the military and the avionics and missile industry. 


Arine Warns That Special Tests 
Of Vacuum Tubes Can Backfire 


By Philip 3. K lass 


Washington—Special tube testing and 
processing procedures now being set up 
by more and more missile and avionic 
equipment manufacturers to improve 
reliability may actually be unnecessary 
and injurious to tube life. Even more 
serious, they are creating a_ potential 
production bottleneck that could plague 
both industry and military in the event 
of a shooting war. 

his warning, in the form of a special 
report prepared at Defense Department 
request, comes from the Military Elec 
tronic Reliability Project at Acronaut- 
ical Radio Inc. This Arince group con 
tains some of the nation’s top experts 
on the subject of tube reliability. It 
was set up originally to study the prob 
lem and has conducted extensive field 
surveillance programs on tube reliability 
in military equipment. 

Arinc’s warning stems from a recenth 
completed survey of practices and the 
results of special tube processing pro 
cedures employed by six guided missile 
manufacturers. 


Too Much ‘Witchcraft’ 


Arinc is not ready to recommend the 
discarding of certain practices, such as 
the widely used tube aging (burn-in 
despite what it believes is strong evi 
dence that this procedure is no longer 
justified. Many of the special processing 
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nd test procedures now in use were 
dopted under panic conditions” to 

meet production commitments, with 
ut time to evaluate the validity of the 
st criteria, Arinc feels 
This explains the 
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Arinc’s Recommendations 


\rinc has no quarrel with the use 
of acceptance sampling procedures dur 
ing incoming inspection to provide the 
Dasis Tor pting or 
batch of tube 

What it does obiect 10 test 


ing of tubes l d 


rejecting an entire 


reening procedure 
to criteria which are not included in 
the basic MIL-E-1B procurement spec, 

pecially when there is no attempt to 


of suc! pecial 


I 


iluate the merits 
criteria 

Che organization therefore has recom 
mended to the Defense Department 
that it support a comprehensive, scien 
tifically based program to evaluate some 
of the special test procedures now em 


ployed in the missile and avioni equip 


ment industry. Following such an 
evaluation, Arinc proposes: 

¢ Incorporation of test procedures and 
criteria which assure tube reliability and 
make it possible to predict reliability, 
in the MIL-E-1B tube spec. These 
procedures then would be conducted by 
tube markers. 

¢ Banning of test procedures and cri 
teria which show no merit and prohibi- 
tion of the introduction of new process 
procedures, unless special sanction is 
granted. 

¢ Where present MIL-spec performance 
criteria for tubes do not meet indus 
trys requirements, tube development 
programs should be established to meet 
industry’s needs 

¢ A system should be set up to provide 
for timely modification of MIL tube 
spec performance criteria, as one or 
more tube makers show their capability 
to produce higher quality tubes. 

¢ Equipment makers should submit 
monthly reports on the results of their 
lot sampling evaluation of the quality 
of incoming tubes. 

Arinc also recommends that the De 
fense Department set up prescribed 
tests for avionic equipment. These 
would be conducted on development 
nd pre-production models as well as 
on production units to be sure that: 

e Tubes are being used within their 
prescribed (MIL) ratings. 

e System performance does not depend 
upon tube properties not specified in 
MIL-E-1B 

e Where MIL-spec tube performance 
criteria are not generally adequate, de 
criptive information is made available 
m specific tube requirements needed 
by industry 


Grounds for Suspicion 


The results of Arinc’s survey of six 
missile manufacturers 
rounds for suspicion that many of the 
elaborate 100‘ 

ww in use do not pay off in increased 
tube or equipment reliability. For ex 
mple 
e Preliminary data from on 
plant showed that a batch of tubes rm 
jected during incoming inspection, but 


provide good 


inspection procedures 


mussile 


then assigned (randomly) to sockets in 
the missile, showed no more failures 
during production-line testing than an 
ther batch of tubes which had passed 
Incoming inspection 

e The missile manufacturer which re 
ects the greatest number of tubes dur 
ing incoming inspection has the highest 
overall production failure rate of the 
group. Despite the high initial tube 
rejection rate, this manufacturer suffers 
more additional tube failures during 
subsequent production line testing than 
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ANOTHER First BY {@m@eenleaf 


Ren et a ll oe a 











Dynamic 


Integrating Gyro 


Servo Table 


Greenleaf Manufacturing Company, 
as a producer of Integrating Gyros, 
realized the need for a Dynamic Inte- 
grating Gyro Servo Test Table. This 
Test Table was designed and developed 
to facilitate the evaluation of Inte- 
grating Gyros, and Greenleaf now 
makes this valuable test unit available 
to industry. 


The Gyro Servo Test Table can measure the following characteristics: 
1. The drift rate of the gyro unit. 5. Minimum rate detectable. 


2. The current product angular velocity sen- 6. High limit angular velocity deviation of 
sitivity ratio. performance. 

3. The characteristic time. 7. Low limit angular velocity deviation. 

4. The angular velocity input voltage rate 8. Signal generator linearity. 

output sensitivity. 9. Torque generator linearity. 


Since a time interval meter is incorporated in the system, the following data can also be obtained: 


10. Spin motor excitation frequency. 14. Signal generator null output voltage. 

11. Spin motor excitation voltage. In addition the following tests can be made: 
12. Spin motor excitation current. 15. Gyro damping gap temperature. 

13. Signal generator excitation current. 16. Accurate determination of the input axis. 


ENGINEERING”) @ DEVELOPMENT e PRODUCTION 


eenleaf MANUFACTURING COMPANY > 


7814 Maplewood Industrial Court ° St. Lovis 17, Missouri 





Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, Differential 
Pressure Mach Meters, Air Speed Indicators, Computers, Switches and 
many other precision-built components. 





three ot the other five missile makers 
© 45% of all tubes rejected by the six 
missile makers during production line 
testing later were found to be 
prescribed MIL-E-1B limits 
cates that the true cause of 
was basic equipment (circuit) design 
incompatibility—calling for tube requil 
ments which are not fully reflected 


the MIL-E-IB specs. 


within 
This indi 


reyce tion 


Penalties of Special Selection 


When avionic equipment or missile 
manufacturers set up test requirements 
which are different or more rigorou 
than those contained in the MIL spe 
they are resorting to special selection 

While this may be acceptable as an 
inter1m measure, if allowed to continuc 
it raises serious problems both for the 
tube industry and the military services, 
\rinc points out. For example 
e Degraded missile performance, 01 
complete failure, will result when the 
military standard MIL tubes f 
field maintenance to replace original 
tubes with selected characteristics, as- 
suming that the equipment does indeed 
require specially selected tubes. (Tub« 
rejected by missile manufacturers, which 
otherwise meet MIL-spec performance 
limits, may later find their way into 
military field replacement stocks 

lhe only alternative, which poses a 
serious logistics problem, is for the mili 
tary to stock separate groups of speciall 
selected tubes for each type of missile 
and avionic equipment. 
¢ Serious production bottleneck in th« 
event of a shooting war is created by the 
large number of good tubes, meeting 
MIL specs, which are rejected for fail 
ure to comply with an individual equip 
ment maker’s special requirements 

One guided missile manufacturer, 

now employing special selection, rejects 
about 50% of the tubes it receives. For 
individual tube types, rejection rates 
may run as high as 80%. Such rejec 
tion rates, which Arinc believes are 
needlessly high, would pyramid the mili 
tary requirements for tubes under 
mobilization conditions. 
e Adjustment of MIL-spec performance 
requirements to reflect a universal need 
in the equipment industry for a certain 
tube type may be delayed. This is be 
cause the need for such change, and its 
realistic description, are obscured by 
special selection procedures in use 

All too frequently, Arinc believes, the 
elaborate processing programs are sub 
stituted for an adequate engineering 
evaluation of the real cause of tube fail 
ures, and the necessary circuit redesign 
and/or tube improvements are thereby 
delaved. 


Application Incompatibility 


Procedures for obtaining tubes with 
special characteristics often obscure the 
basic cause of the trouble—marginal or 


uses 
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PERCENT OF POTENTIOMETER RESISTANCE 
REQUIRED FOR CIRCUIT BALANCE 
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PLATE-CURRENT UNBALANCE BETWEEN SECTIONS, MiL-E-1 CONDITIONS 


ANALYSIS of high-tube rejections for failure to balance showed change of 1,000 ohms in 


value of series resistor would eliminate 


plate 

if the tu 
within much closer tolerance 
ided by MIL-E-IB. To 
potent 
signed into ircuit 
In ord ovide for possible fu 
ture changes in tube balance, it was r 
tubs be balanced 


st 20 of the 


than pro 


ympensate fo 


} 


} : neo } 
this 1 } ne 


meter was de 


quired ha the 
without using up the la 
pot’s travel at either end 
Nine out of 35 tubes ft 
domly 
within this pI 
However 


showed 


drawn sample failed 

escribed pot setting limit 
of the circuit 
changing th 
series with the pot 


I 
yhms }] 


investigation 
design that bi 
value of a resistor in 
from 15.000 ohms to 16.000 
nine of the rejected tubes 
circuit requirements, with the 
only one tube which previously had 
been satisfactory but would now fall 
uutside limits (see sketch, above 


Does Burn-in Pay Off? 


Arinc believes it has some rather con 
vincing evidence that _ tube 
(burn-in), either with or without vibra 
tion, does not contribute to reliability 
of present MIL types, despite widel 
held views to the contrary. “Infant 
mortality,” the term applied to 
failures in the first few hours of 


would meet 
loss of 


iging 


mass 


tube 


all but one 


reject. 


not appear to be 1 characteris 


if present MII 
if 


based on fs 


ceiving tube types, 


considet ible 


Arin¢ 


doubts on the value 


is some of the evidence 
; to support it 

{ tube burn-in 

e Controlled Arinc tests in 1952-53 on 

six different tube types used in an au 

showed no Sig 


re bombing system 


nificant difference in failure rate in the 
first 400 hours between a batch of tubes 
lrawn from stock without any pre-aging, 
batch which had 
ged in the equipment and a third group 
vhich had 
urned-in by the equipment manufac 
I see chart, p. 48 

e Wright Air Development Center in 
conducted tests on 35.000 MII 


determine the 


nother been pr 


been pre-selected, and 
turer 


1953 


tvpe tubes to relative 


I 


merits of 
bration 


burn-in and burn-in-with-vi 
on-the-shelf 
Iwo groups of tubes were operated un 


versus mcr 


wing 
der vibration for 48 
was operated for 48 hours without vi 
bration; the last 
iected either to burn-in or vibration 
The results of the 
ignificant difference 
groups insofar as detecting shorts, opens 
or leakage. Burn-in, either with or 
without vibration, did result in a slight 
improvement in the stability of such 
characteristics as plate current, trans 
conductance and screen current, how- 
ever 
e CBS-Hytron recently ran tests on two 
tube types, using a group of 1,000 
6099/CTs and 1,200 6AK5s. Each 
tube tvpe group was divided in half 
The tubes in the first half were tested, 


hours; one group 


group was not sub 
tests showed no 


ymong the four 
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COMPARATIVE SURVIVAL DATA ON STANDARD TUBE TYPES IN 
CONTROLLED TESTS: NEW TUBES FROM STOCK, TUBES AGED IN 
EQUIPMENT, AND MANUFACTURER-SELECTED TUBES 


PERCENTAGE SURVIVING 
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CONTROLLED TEST 1 ~NEW TUBES FROM STOCK 
CONTROLLED TEST 8 ~ MANUFACTURER-SELECTED 


CONTROLLED TEST 9— AGED IN EQUIPMENT 
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HOURS OF OPERATION 
ARINC TESTS to evaluate merits of tube burn-in show it provides little improvement. 


then burned-in for 15 minutes, then 
retested, while those in the second half 
were tested, placed on a shelf for 15 
minutes, then retested. This cycle was 
repeated at the following intervals: 45 
minutes, 2, 12, 24, 48, and 100 hours. 

The company concludes “that there 
is no practical difference in the per- 
centage of ‘inoperable’ tubes for the 
types 6AK5 and 6099/CT”’ resulting 
from burn-in as compared to merely 
sitting on the shelf. 


The Human Angle 


In interpreting the results of its tests, 
CBS-Hytron concludes that the human 
element present in tube inspection and 
test, plus variables in the test equipment 
itself, play an important part in deter- 
mining the number rejected. 

Arine agrees there are many intangi- 
bles in the variety of tube testing pro- 
cedures and equipments now in use. 
This results in a lack of uniformity in 
test results from different guided mis- 
sile manufacturers which leaves the tube 
makers in a quandary, Arinc believes. 

The very nature of microscopic and 
X-ray tube inspection techniques, which 
appear to be gaining wide acceptance, 
are subjective and dependent upon the 
individual inspector, Arinc says. As a 
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result, one inspector may pass a tube 
which another would reject. 

Arinc is not at all sure that X-ray 
inpection, pioneered by North Ameri- 
can Aviation, pays off to any large de- 
gree in improved tube and equipment 
reliability. However, an NAA spokes- 
man tells Aviation Weex that tube 
reliability has ceased to be a problem 
since the company put its microscopic 
and X-ray inspections into effect. 

Arinc proposes to conduct a carefully 
controlled test run on two batches of 
tubes to evaluate microscopic and 
X-ray (M&X) inspection. One group 
would consist of tubes which had passed 
M&X inspection as well as MIL-E-1B 
tests. The second group would consist 
of tubes which had not been subjected 
to M&X inspection, but which had 
passed MIL tests. 

A further subdivision of the first 
group may include tubes which fail to 
pass the M&X inspections, but do pass 
MIL tests, in an attempt to see if there 
is any correlation between the visual 
acceptance criteria and performance. 

NAA has volunteered to cooperate 
in such an evaluation program. By 
spring, Arinc hopes to have sufficient 
tubes to outfit K-type bombing systems 
in a number of B-47s. A similar evalua- 


tion test is planned for AN/ARC-27 
UHF communications sets in Navy air- 
craft. 

If these tests show a positive correla- 
tion between tube life and the results 
of M&X inspection, these visual in- 
spection techniques should then be 
considered for inclusion in the basic 
MIL-E-1B_ spec, Arinc says, until 
equally effective tests can be developed 
for use by the tube manufacturers. 

Some observers question whether 
tube performance tests can detect cer- 
tain flaws which now show up only in 
microscopic and X-ray inspection. Ray- 
theon, which recently started using a 
300,000-volt X-ray to inspect its tubes, 
says that it has “detected tiny flaws 
in the welding of certain minute parts 
which, even under a powerful micro- 
scope, appeared to have been perfect.” 


Difference of Opinion 


Some avionic equipment and guided 
missile manufacturers may take issue 
with a few of Arinc’s views. For ex- 
ample, in a recent symposium on reli- 
ability sponsored by the USAF and 
Radio Corporation of America, RCA 
presented the results of its program to 
improve the dependability of the 
ARC-21 HF transceiver. These results 
suggest that tube burn-in does pay off. 

Prior to introducing special tube 
processing, ARC-21s suffered tube fail- 
ures at the rate of 14% per 1,000 hours 
during a +8-hour equipment run-in test. 
After special processing was introduced, 
the failure rate dropped to 1.5% per 
1,000 hours. (The RCA _ processing 
consists of a 40-hour burn-in, 100-cycle 
heater test at elevated temperatures, 
microscopic inspection and 100% test 
of electrical characteristics.) 

Following this 48-hour run-in, the 
equipment is subjected to operational 
and quality control tests, then operated 
for another 125 hours. During this 
125-hour run, tube failures have 
dropped from 9% to about 0.5% since 
tube processing was introduced, RCA’s 
R. H. Baker reports. However, a variety 
of other improvements, incorporated to 
improve ARC-2] reliability, may also 
have contributed to improved tube per- 
formance, making it difhcult to pin- 
point the contribution of each. 

It is because of such conflicting evi- 
dence, on the merit of various types of 
tube test procedures, that Arinc has 
proposed that the Defense Department 
authorize a comprehensive and scientific 
evaluation under carefully controlled 
conditions. From such a program it 
will be possible to definitely establish 
which procedures contribute to tube 
1eliability and incorporate these into 
the MIL specs. Those that contribute 
nothing, or actually cut tube life be- 
cause of frequent handling, can be 
dropped, saving industry’s time and the 
taxpayer's money. 
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you can achieve 
BULL’S-EYE POSITIONING 


WITH THIS SCREW THAT ROLLS ON BALLS 


Pin-point positioning is possible with an Arrot Ball-Screw 
mechanism even under the most adverse temperature conditions. 
Because AEROL Ball-Screws move entirely on friction-free steel 
balls, they permit an assembly to move effortlessly and to position 
exactly at the desired spot... with no springiness, no drift, no 
rebound. Because they require no lubrication, they allow you to 
operate in high-temperature areas without fear of fire and thinned- 
out grease, and in low-temperature areas without the problems of 
stiffened grease and sluggish operation. 

Because AEROL Ball-Screws are friction-free, their use can 
greatly increase drive efficiency, allowing you to save on motor 
size and weight, first cost, space and electricity required. 

AEROL Ball-Screws are at work now in many varied applica- 
tions. They have proved to be the best answer to many design and 
operating problems. They may solve a problem for you. To get 


more information, write for our free booklet. 


Cleveland Pneumatic 
Zo0€ Compang, CLEVELAND 5, OHIO 


DEPARTMENT C-1155 








AIRCRAFT GROUND HANDLING EQUIPMENT 
BALL-SCREW MECHANISMS + AIR-OIL IMPACT ABSORBERS 


WORLD'S LARGEST MANUFACTURER OF AIRCRAFT LANDING GEARS 


Opportunity 


for 
Qualified 
Engineers 


Would you like to work where 
the future is as long and bright 
as the future of the aircraft 
industry? Where vacation and 
retirement benefits are among 
the most liberal in the industry? 
Where the employees share in 
the profits of the Company? 

If you are qualified for one of 
the jobs listed below, you owe 
it to yourself to talk with the 
people at Cleveland Pneumatic 
...a 60-year-old company 
managed by men with vision 


and enthusiasm. 


JOBS 


are now open 
for 


e Stress Analysts 


e Design Engineers 
and 


e Design Draftsmen 


Send resume stating education, 
experience, and salary 
requirements to: 


Industrial Relations Department 
Cleveland Pneumatic Tool Co, 
3781 E. 77th St. + Cleveland 5, Ohio 








America’s fighting planes depend on many /itt/e, extremely 
precise elements to deliver their k.o. punch. In CECO Turbo-jet 
Engine Controls, vital mating parts are held to closest tolerances; 
surfaces are finished to 2-4 micro-inches. Assembled and 
adjusted with infinite exactitude... many of them almost 
completely under specially designed, large-size, high-power 
microscopes .. . these mechanisms control fuel flow with the 
extreme accuracy essential to optimum performance 

Here at CECO are the engineering abilities . .. manufacturing 
know-how and equipment .. . the attention to little things ... 
that bring perfection always closer. 


CHANDLER+ EVANS 


WEST HARTFORD 1, CONN., U.S.A. 


PIONEER PRODUCERS OF 


TR 


RBURE 
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Avionics Companies 
Open New Facilities 


National Aeronautical Corp. (Narco 
will build a new $250,000 plant in 
Ambler, Pa., to house its engineering, 
ofhce and manufacturing operations 
The new plant will have an annual pro 
duction capacity of $15 million, approxi 
mately five times the amount of the 
firm’s 1955 sales. 

Other recently announced expansions 
in the avionics industry include 
e Norden-Ketay Corp., New York, has 
established a Western Division in Gar 
dena, Calif. ‘The division includes a 
second plant in nearby Hawthorne, pro- 
viding 30,000 sq. ft. of facility for en 
gineering, development and manufac- 
ture of precision and other 
avionic devices. New division is headed 
by Mr. Arnold Raines. 

e Bourns Laboratories, Riverside, Calif., 
maker of precision pots, has opened a 
Midwest subsidiary plant in Ames, 
lowa. ‘The operation will occupy 12,000 
sq. ft. of space in the Whattoff Bldg 
and employ 25. Arthur J. Miller has 
been named manager. 

¢ Computer-Measurement Corp., North 
Hollyweod, Calif., is the new name of 
the former Computer-Measurements 
Division of Detectron Corp., recenth 
acquired by RC Controls Corp., North 
Hollywood. The new company is located 
at 5457 Cleon Ave. 

¢ Timely Instruments & Controls 
Corp., has established its new facility 
at 1645 West 135th St., Gardena, 
Calif. Company, headed by Milton 
Schulman, makes electronic instruments 
and magnetic amplifiers 

e Electronic Engineering Co. of Cali- 
fornia, Los Angeles, has added 6,300 
sq. ft. of engineering office space to 
raise its total area to 26,000 sq. ft. New 
facility is located at 183 So. Alvarado, 
directly across from the plant 

e Texas Instruments Inc., Dallas, has 
opened a new Eastern region market 
ing office at 500 Fifth Ave., New 
York, New York 


sync hros 


Avionic Bulletins 


@ Servomation building 
of a number of versatile electro-mechani 
purpose analog computer 
ponents, are described in 12-page bullet 
TDS-2300. Servo Corp. of America 
Jericho Turnpike, New Hyde Park 
N. ¥ 
@® Coaxial 
measurement 


blocks, consisting 


general 


directional couplers, for 
over frequency 
me to 4,000 me., are described in Catalog 
Sheet 282 New line of fixed and 
coaxial terminations, covering 2.4 to 12.4 
kme., are described in Catalog Sheet 302 
Narda Corp., 160 Herricks Road, Mineola 
i. £ ie Be 

® “There Is No Substitute For Experience” 
is the title of 28-page brochure outlining 
manpower and facilities for electronic de 
sign and development available in the Re 
search Division of National Union Electri 
Corp. Address: 350 Scotland Rd., Orang: 
N. J. 
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> New Type ADF Circuits—New nois¢ 
vhich reportedh 
iutomatic directio 


blanking circuits 
boost 


formance in the presence of atmospher 


noise mav soon be declassified to per 
ADIs now under 
that militar 


| 
civil is replace 


their use in civil 


velopment. Reason 
interested in 


ments for old YT r Il model: 
now in us¢ 


> Narco Expands de Luxe Line—Narco 
s expanding its Sapphire line of airline 
executive aircraft type avionics equip 
ment which it launched with the Model 
UDI distance measuring equipment 
The firm will market its Model 
1016 VHF communications set, 
sisting of a 


soon 
con 
560-channel crvstal-con 
. 

trolled receiver, covering the 108 to 
360-chann¢ 
with 50 k 


developing 


136 me. band, and a 90 or 
transmitter, both 
spacing. Narco 
VOR-localizei 


use with the 


channe 
ilso 1s 
navigation adapter for 


T 
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> New 


ft pe 


Cold Cathode Emitter—A new 
of high-power (megawatt) cathode 
which releases electrons in the pres 
of a high-potential field, climinat 
ing the need for a filament heater, has 
been developed by the Physics Dept. of 
Linfield College, McMinnville, Or 

under contract to the Office of Naval 
Research. New has de 


cnce 


cold cathode 


livered up to 20 amp. at a peak power 
of more than one megawatt under pulsed 
operation. Development of a_ similar 
cold cathode for CW use is under way. 
Navy says the new type cathode may be 

important to high-power tubes as 
the transistor to lower-powe! devices 
Dr. W. P. Dvke, of Linfield, directed 
the project. 


South—Laboratorv — for 
two of its 


> SPARs Go 
Electronics has delivered 
SPAR precision approach radars to the 
Navy for use in Operation Deepfreeze, 
the new Antarctic expedition under 
ommand of Rear Adm. Richard I 

Byrd. The SPARs will be used to pro 
vide GCA approaches on Polar landing 
trips 

> KLM Buys British Autopilot—The 
Smiths S.E.P.2 automatic pilot has been 
selected by KLM for use in its fleet of 
Viscount 803s, beating out U. § 
petition The will include 
utomatic approach coupler, automatic 
clevator trim and altitude 
control] 


com 
autopilot 


barometric 


> First Collins Radar Order?—Delta Air 
first carner to 
the new Collins C-band weather 

he carrier's officials sav they 
1 fleetwide radar installation 


Lines mav become the 


> Flush ADF Sense Antenna—Douglas 
Aircraft Co. is working out a dual flush 
nounted installation of Bendix LPA-70 
flush ADF loop antennas in which the 
intennas will be incorporated in 


SCTIS( 


Machine Forms Avionic Cables 


New planetary cabler forms variety of individual wires, coaxial cables, and power leads into 


a single stranded cable for use in aircraft and missiles. 


Developed by Douglas Roesch, 


Inc., the device can handle large-scale or short-run production. Company's address; 2200 


So. Figueroa St., Los Angeles 7, Calif. 








—Now!... the NEW | 
DIAGONAL | 
GRIP-HEAD 


ROBINSON 
WIRE TWISTER 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow, hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . . . saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 
"” —for assembly line 
12 safety-wiring, 15 oz. $21.50 
" —for bench work, sub- 
9 assemblies, 12 oz. $20.50 


Unconditional Money-Back Guar- 
antee. Send for complete details. 


RALPH C. ROBINSON CO. 


Box 494W No. Sacramento 15, Calif. 
THIS AD APPEARS EVERY WEEK 





Opportunity for 


the holder of a 


production -item 


patent! 


A large manufacturing 
plant equipped with 
precision machinery will 
finance and manufacture, 
on royalty basis, patented 
production items. 

If you have such a patent, 
and are interested, write: 


PATENT PRODUCTION DEPT. 
3300 W. TEMPLE STREET 
LOS ANGELES 26, CALIF. 
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the same housing which encloses the 
loop antennas. The new design is ex- 
pected to eliminate much of the drag 
that is prevalent in older ADF antenna 
installations. 


P Y-Shaped Stick for Fighters?—With 
the increasing number of switches, 
pushbuttons, and controls being 
mounted on the control stick in a 
modern interceptor, there is little 
room left for the pilot’s hand. Some 
observers say the solution is to provide 
a Y-shaped or U-shaped control stick. 
Switches and controls used during take- 
off, cruise, and landing, might be in- 
stalled on the left side of the “Y,” 
while those needed during intercept- 
combat could be mounted on the right 
side. Even the throttle control itself 
might be placed on one or the other. 
Pilot would then fly with both hands, 
one on each of the branches. 


> New Target Seeker—Bell Aircraft has 
developed a new very small, lightweight 
passive-type target secker which senses 
electromagnetic radiation of any fre 
quency. New device cauld also be used 
in helicopters or lightplanes to permit 
homing on ground beacon or a ground 
radar. 


> Private Commentary—During recent 
press tour of Hughes Aircraft Co. labs 
and factory, each member of the tour 
received a tiny Regency transistorized 


Center Speeds 


portable radio (with private carphone) 
which was tuned to a flea-power radio 
transmitter connected to the guide's 
chest mike. The transmitter and its bat 
tery supply were mounted on a golf 
cart and wheeled around by an assistant. 
I'his enabled visitors to hear the guide’s 
commentary despite factory noises, and 
to pause at points of interest without 
losing voice contact with the guide. 
Lest a failure cast a blot on their elec- 
tronic capability, Hughes built a standby 
transmitter into each cart, placed sparc 
batteries along the tour route, and car 
ried spare receivers. ‘To prevent inte! 
ference between touring parties, 
transmitter operated at a different fre 
quency. 


cach 


UAL Message 


New telegraph message switching center put into operation by United Air Lines at 
New York International Airport has six times the capacity of UAL’s previous switching 
center at LaGuardia Airport. Messages from 47 of United’s stations are channeled into 
the new center, from which they are relayed immediately to their destinations without 
retyping, simply by pressing a button. Messages are typed at point of origin only and 
are produced in printed form at destination. The New York switching center, one of 
six in UAL’s 30,000-mi. private telegraph network linking 250 stations, also incorporates 
a master-message transmission device which allows an operator to send a message simul- 
taneously to any combination of stations by merely pushing station buttons. UAL’s 


network carries 3 million messages a month. 
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Meet Your Air Arm 
Man With The Facts, 
A. D. Foster 


Al Foster serves the New York and New England areas. 
Through him, or one of his counterparts in your area, 
you can get all the facts on how Westinghouse Air Arm 
has bridged the critical gap between radar fire control 
and automatic flight control. 

Contact Al at 40 Wall St., New York, N. Y. Telephone: 
WHitehall 3-4321. In other areas, for the name of your 
Man With The Facts, contact Westinghouse Electric Cor- 
poration, Air Arm Division, Friendship International 
Airport, Baltimore 27, Md. Telephone: LInthicum 1000. 
Learn how the... 


New radar coupler links 
flight control to fire control 


This new coupler makes it possible for the automatic flight control 
system to take commands directly from the fire control system and 
fly the interceptor to the target for an automatic kill. 


The gun camera used to check accuracy of the combination of radar 
gun sight, coupler and flight controller, Camera is bore-sighted to 
rocket trajectory to give visual record of over-all system performance. 

J-91047-A 


NOW . .. Read more facts about this important new development ——> 


you CAN BE SURE...1F 17S 


Westinghouse 

















New radar cou ler During the all-important few seconds that constitute 
p the mission—from lock-on to knock-down—the new 

Westinghouse W-3A radar coupler takes over! 
4 4 The coupler frees the pilot for other flying duties at 
in 4 ig t contro this critical time, eliminates human response time in 
air-to-air interception and gives far greater likelihood of 
e success for the mission. After the radar operator locks 
to fire control on the target, the pilot switches to automatic intercept. 
Then—the flight control system takes command signals 
from the W-3A Radar Coupler to automatically fire 

the rockets and destroy the enemy. 

If the target should be lost after lock-on due to evasive 


maneuvering, the system automatically reverts to straight 
and level flight, allowing the radar search to be resumed. 











The coupler may be adapted to any fire control system 
and Westinghouse rate-type flight control. 

Eighty-six Westinghouse test flights were made during 
the development. During the 90-day operational suit- 
ability tests at Eglin Air Force Base, the coupler and 
flight control system experienced 100°, availability. It 
has passed all environmental tests. 

This coupler and parallel developments in airborne 
electronics at Air Arm are constantly advancing the state 
of the art... . helping you bring tomorrow’s aircraft . . . 
One Step Closer. For aid with any of your developments 
related to the Air Arm Systems Family, contact Westing- 
house Electric Corporation, Air Arm Division, Friend- 
ship International Airport, Baltimore 27, Md. _5-91047-8 


A Lockheed F94C Starfire interceptor using the new radar coupler 
fires a double salvo of rockets from wing pods. 


THE AIR ARM SYSTEMS FAMILY 


Fighter Armament Special Purpose 


Missile Guidance Flight Control 


Bomber Defense Systems Components 


you CAN BE SURE...1F iTS 


Westinghouse 
We 

















iS THE 
WORLD'S LARGEST 
PRODUCER OF 
READY -TO -INSTALL 
POWER PACKAGES 


FOR AIRPLANES . . but that's only part of the Rohr Story 





ROHR has won fame for becom- 
ing the world’s largest producer 
of ready-to-install power packages 
for airplanes like the all-jet Boeing 
B-52, the Douglas DC-7 and other 
great military and commercial 










planes. 
But the whole ROHR story is in 
millions of parts, for in 
addition to power 
packages ROHR builds 
over 30,000 other dif- 
ferent parts for aircraft 
of all kinds. 


















When you want aircraft parts better, 
faster, cheaper...callon ROHR 
and the ROHR engineering skill 
and production know-how gained .. 
from building thousands of power 
packages—and millions of other aircraft parts. 


Atlet 


AIRCRAFT CORPORATION 


te - 
On ene a a 


CHULA VISTA AND RIVERSIDE CALIFORNIA 


56 
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Thunderflash Patrol 


Five RF-84F supersonic reconnaissance planes are shown here in first flight formation 


“Droop” 


al 


photo of the Thunderflash to be released. 


horizontal tail allows plane to fit inside bomb bay of GRB-36 aerial carrier for long-range missions. 





WHAT'S NEW 





Telling the Market 
File of 
Bakelite Plastics and Resins; booklet: 


1956 Condensed Reference 


Bakelite Co. Div., Union Carbide and 
Carbon Corp., 300 Madison Ave., New 
York 17, N. Y. Trip Controls 

electric two-hand clutch controls for 
industrial machines; Catalog 65; Micro 
Switch Div., Minneapolis Honeywell 
Regulator Co., Freeport, Ill. . . . High 
Vacuum Furnaces for melting, heat 
treating, sintering, annealing, brazing, 
degassing and purification of metals 
and alloys; Catalog 552; High Vacuum 
Equipment Corp., 349 Lincoln St., 


Hingham, Mass. 


Apparatus Digest No. 3. illustrates 
laboratory apparatus and equipment, 
including mobile air conditioners, liquid 
coolers, portable refrigeration systems, 
flexible heating tapes, vacuum control 
instruments; bulletin; A. Daigger & 
Co., 159 W. Kinzie Ave., Chicago 10, 
Ill. . . . A Guide for Selecting an En- 
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gineering Firm; brochure; Teller Co., 


Butler, Pa. 


Combination and 12 volt 
ind servicing equipment; folder; Allen 
Electric & Equipment Co., 2101 N 
Pitcher St., Kalamazoo, Mich 
Conax explosive valves; catalog; Conax 
Corp., 7511 Sheridan Drive., Buffalo 
a 2 Ball bearing screws and 
ball catalog; Saginaw 
Steering General Motors 
Saginaw, 


testing 


bearing splines 
Gear Div., 
Corp., Mich 

Applications of Marbond bonded sand- 
wich structures to Martin’s XP6M-] 
multi-jet seaplane; 16-mm. color-sound 
film; available on loan from Glenn I 
Martin Co., Presentations Section, Mail 
376, Baltimore 3, Md Use of 
Light Waves for Controlling the Ac- 
curacy Of Block Gages; book; Engis 
Equipment Co., 431 S$, Dearborn St., 
Chicago 5, Ill. 


Double-Action Straight Side Presses, 
design features and improvements; 
Series D Catalog; Danly Machine 
Specialties, Inc., 2100 S. Laramie Ave., 
Chicago 50, Ill. .. . Lower Manufactur- 


ing Costs shows how a nondestructive 
instituted in 
money- 


testing program can be 
production departments as a 
saving tool; booklet; Magnaflux Corp., 
7300 W Ave., Chicago 31, 


Il] 


Lawrence 


Fabricating silicone rubber parts for 
industrial needs, Booklet CDP-672; 
Ihe Plastics Story describes new auto 
natic compression and injection mold 
ing facilities, Booklet CDP-673; Plastics 
Dept., General Electric Co., | Plastics 
Ave., Pittsfield, Mass Operation 
ind application of Norelco Elt Rate- 
[ype 12112 frequency meter; 
folder; Electronics Div., North Ameri- 
can Philips Co., Inc., 750 S. Fulton 
Ave., Mount Vernon, N. Y 


meter, 


Free Machining Tool and High 
Speed Mailer, first edition, detailed in 
formation on analyses, red hardness, 
abrasion resistance, toughness, size 
stability and machinability of tool and 
high speed steels, Allegheny Ludlum 
Steel Corp., 2020 Oliver Bldg., Pitts- 
burgh 22, Pa. Mechanical, pressure, 
airframe and aircraft-mechanical car- 
bon and alloy steel tubings, catalog, 
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CHOU FOO LING . 


was born too soon... 


Back in 1237 AD the inventive Chinese saw 

the potential of Rockets as a source of 

power.. attempted to gain extra acce/eration 
by attaching rockets to their s/eds. & 4 


B.FLINTON 


he was seeking “Superperformance”"” 





Alas, Chou Foo Ling’s experiment was a dud, 
even though he had the right type of power- 
source for superperformance. 


Today, Mr. Jet Pilot can have extra power — 
reliable rocket power—at his fingertips, thanks 
to recent important technical achievements at 
Reaction Motors. He can turn his RMI rocket 
auxiliaries off or on at will for steeper and 
faster climbs, higher operational altitudes, or 
greater maneuverability and speed. 


At RMI’s new modern plant, an integrated 
team of rocket specialists are putting the 
“super” in today’s aircraft performance... 
constantly conquering the frontier of speed 
and space. 


Career opportunities available for experienced mechanical, 
aeronautical, electrical and chemical engineers, physicists, 
chemists. Send complete resume to employment manager. 


aera Bh REACTION MOTORS. INC. 


Denville, New Jersey 
Affiliated with OLIN MATHIESON CHEMICAL CORP. 








Ohio Seamless Tube Div., Copperweld 
Steel Co., Shelby, Ohio. 


\ircraft Catalog No. 100 includes 
information on fluid system planning, 
selection and installation of flexible 
hose lines, fittings and self-sealing 
couplings, Aeroquip Corp., 300 
East Ave., Jackson, Mich 
matic Screw Machine Products, bulle 
tin, ASM Div., Harvey Aluminum, 
19200 S. Western Ave., Torrance, 
Calif. 


“Fansteel Metallurgy’, bi-month): 
publication of Fansteel Metallurgical 
Corp., North Chicago, Ill. . . . Tool 
holders for throw-away carbide inserts, 
Catalog GT-293, Carboloy Dept., Gen 
eral Electric Co., Detroit 32, Mich. . . 
FS line of battery-powered trucks, Bull< 
tin 1327D, Baker-Raulang Co., Cleve 
land 2, Ohio. 


Publications Received 


e Across the High Frontier—by Wil 
liam R. Lundgren—Pub. by William 
Morrow & Co., Inc., 425 Fourth Ave., 
New York 16, N. Y. $3.75; 288 pp 
Story of test pilot Charles E. Yeager 














© 200 Miles Up—The Conquest of 
Upper Air—Second Edition—by J] 
Gordon Vaeth—Pub. by Ronald Press 





Co., 15 East 26th St., New York 10, 
N. Y. $5.00; 261 pp. Information 
about the progress of the upper air 
research program in the United States 


e British Civil Aviation—by D. G. ‘I 
Harvey—Pub. by John de Graff, Inc., 


64 West 23rd St., New York 10, N. ¥ 

$3.00; 168 pp. Photos and sketches hg EE E 
of British civil aircraft and _ brief 

biographies of operating companies 


e World Airline Record, 5th Edition, 
1955—Pub. by Boadcap & Associates, 
327 So. LaSalle St., Chicago 4, III 
$17.50; Traffic & financial reference of 
269 scheduled airlines 


e Fifty Years at Farnborough—Prepared 
for the Ministry of Supply by the 
Central Office of Information—Ameri 
can Agents: British Information 
Services, 30 Rockefeller Plaza, New 
York 20, N. Y. 36¢ (plus 5¢ postage 
and handling); 36 pp. Brief history of 
the Royal Aircraft Establishment and 


its predecessors. AIR a CO. 


© Rotorcraft—By Capt. R. N. Liptrot 
and J. D. Woods—Pub. by Butter- eZ 
worths Scientific Publications, 88 Van Nuys, California Z ce 


Kingsway, London, W. C. 2, England. 
$4.48; 161 pp. Introduction to the THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER 
theory and practice of rotary-wing air 


craft. 
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BUSINESS FLYING 





RATO UNITS—Exhaust deflector of PV-1’s rocket (left) is glass-plastic tube. Twin Ratos on Aerojet’s DC-3 are 15-KS-1000 units. 


New Unit Starts Trend ‘Towards = I-33 jet trainer. 
Rato For Business Aircraft 


By Erwin J. Bulban 

A trend towards installation of rocket- 
assist-takeoff powerplants on business 
aircraft has resulted from pilot interest 
in the safety aspects of Aerojet-General 
Corp.’s 1,000-Ib.thrust smokeless Rato 
recently released for civilian use by the 


U.S. Navy. Initial indications of the 
trend: 
e Several hundred installations of the 


auxiliary powerplant will be carried by 
U. S$. and Canadian corporate aircraft 
within the next two vears, the Rato 
manufacturer told AviAT1ION Week. G. 
EF’. Rice, commercial sales manager, said 
approximately 40 corporation and _air- 
line orders were on the books prior to 
the first public demonstration of the 
Model 15KS-1000-Al Rato during the 
National Business Aircraft Assn. forum 
in Detroit (AW Oct. 17, p. 18). 

e A junior version of the 15KS-1000-Al, 
developing 250 Ib. thrust and weighing 
42 Ib., is expected to be certificated by 
the Civil Aeronautics Administration 
within nine to twelve months for in- 
stallation on aircraft ranging from the 


60 


Rato fired off was about half that 
The pilot said no 
unusual flight characteristics were noted 
in the use of Rato. 

The current Aecrojet-General 15KS 
1000-Al solid-fuel Rato, bearing CAA 
[ype Certificate 249, produces 1,000 
lb. thrust for 15 seconds. It is approved 
for operation and storage within a tem 
65 to 140F and to 
Standby 


Bonanza to the Aero Com- 


Becc h 


mander. 


Standby Power 


Business pilots are interested in the 
Rato units because of the standby power 
instantly available should an engine cut 
on takeoff and because of the power 
boost it provides for taking off fully 
loaded from marginal airports of high 
elevation or on high-temperature days. 
Aerojet reports that the 15KS-1000-Al 
will reduce takeoff distance up to 50%. 

In a demonstration of its own DC-3 
fitted with two Ratos under the belly, 
the Aerojet pilot chopped the right 
engine at V. on a cross-wind takeoff 
and permitted the propeller to wind- 
mill. He attained approximately 200-ft. 
altitude at 4,000 ft. from start of takeoff 
and was going 15 mph. faster than he 
would have been with the engine dead 
and no Rato. The airplane’s gross 
weight was 25,000 Ib. Aerojet noted 
that without Rato it would have taken 
approximately 8,000 ft. to achieve this 
altitude. 

Noise level 


perature range of 


35.000-ft. altitude. installed 


life is 500 hr. or one year, whichever 





MASTER AND FIRING Rato switches are 


inside the cabin when centered on Aerojet DC-3 panel. 
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ANNOUNCES THE 


NEWS 
IN TEFLON HOSE! 


See Next 3 Pages 








Years Ahead! Detachable. 


“fi 


eevee 
es | 


Design elimi s inner tube 
, tuts and bulges. Np loose particles 
to enter fluid systems. 


Controlled light compression 
in this crea seals vacuum and 
low pressures. 


Orange-colored Teflon 
inner tube is a distinctive feature 
of Aeroquip 666 Teflon Hose. 


—" = 
pressure even after aging. 


fo Twe steps on olive 
Oe 
make perfect seal. 


“super gem” is an Aeroquip trademark 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AERO-COUPLING CORPORATION, BURBANK, CALIFORNIA 
AEROQUIP (CANADA) LTD., TORONTO, ONTARIO, CANADA 


LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD « AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 





Leakprool “super gem~ Fittings 


and 666 Teflon’ Hose 


ASSEMBLE QUICKLY, EASILY WITH ORDINARY BENCH TOOLS! 


Aeroquip's new “super gem °° Fitting Next, the olive is pushed by hand into posi- Assembly is completed by screwing the 
consists of nipple, olive, and socket. First step tion between the Tefion inner tube and the nipple into the socket using an ordinary 
in assembly is to slide socket over the hose. wire braid AN adapter. 


“super gem” FITTINGS WILL NOT LEAK EVEN AFTER HIGH 
TEMPERATURE AGING. Unlike conventional swaged or crimped fittings, 
the “super gem” Fitting does not hold the hose by compression of the 
Teflon inner tube. There can be no loss of compression due to the cold flow 
characteristics of Teflon with resultant leakage at proof pressures. 


“super gem” FITTINGS SAVE WEIGHT. Available in steel, stainless 
steel, or aluminum, “super gem” Fittings offer significant weight savings 
. .. particularly in the larger sizes. 


ELIMINATE EXPENSIVE, HEAVY ASSEMBLY OR SWAGING 
MACHINES. A vise and a wrench are the only tools needed to assemble 
666 hose and “super gem Fittings. 


SIMPLIFY ENGINEERING MOCK-UPS AND PRODUCTION CHANGES. 
Development and production engineers have complete freedom in making 
changes, even on the production line. New hose lines can be made in minutes. 
Scrap costs are kept to a minimum because end fittings on assemblies can Aeroquip Bulletin 


be reused and hose salvaged. t 
AEB-9 Gives 
REPLACE HOSE LINES QUICKLY IN THE FIELD. Simple assembly of Complete Technical 


666 hose and “super gem” Fittings makes field replacement easy. Mini- : 
mum inventories of bulk hose and fittings are required for field storage. Information and 
Test Data 


666 TEFLON HOSE IS DESIGNED TO AEROQUIP’S EXACTING 
SPECIFICATIONS. Distinctive orange-colored inner tube provides positive Fill in.and mail the 
identification. Operating temperatures are — 100° F. to +500” F. Sizes handy coupon 


and pressure ranges are suited to all engine and airframe fluid systems. on the next page 


*Du Pont Trademark for its tetrafluoroethelene resin 
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Jy, 
Jy ADJUSTABLE 


ELBOW 

FITTINGS 

Simplify Hose Line 
Installation 


Aeroquip Corporation, : FILL IN AND MAIL 


Jackson, Michigan 
Gentlemen: THIS COUPON TODAY 


Please send me your Bulletin AEB-9 on reusable “super gem” FOR AEROQUIP 
—_ 


Fittings and 666 Teflon Hose. 
BULLETIN AEB-9 
Get complete technical 


Name 


Titlh 
: information and test data 


Company______ 


Address : +. on Aeroquip 666 Hose 


City and “super gem” Fittings! 





————— ee 








comes first. Maximum storage period ntura, B-25 and B-2¢ 
is two years. \crojet-General Corp., Azusa, Calif., 
Cost of each bottle including igniter ports that about 18,000 R 


1 


is $500. Because of the detailed and have been fired in 
time-consuming inspection that would in other applicatio 
be required to check the integrity of the malfunction. 
casing after the firing, the company thé 

does not refill the containers. 


ito units 


T 
i 


° ny the onh 

Installation Costs Sreatanied “hee 

Initial installation costs for a twin 
unit on a DC-3 will be between $2,500 
and $3,000, including pilot checkout 
bottles. Aerojet says that it will furnish 
external installation blueprints at cost Pp R l VAT E L ! N E S 
and supply names of bases where the 
customer can have his airplane fitted 
I'he structure to which the bottles ar Shell Oil Co., ‘Tul 
attached is designed to take 4,850 Ib. purchase a | 
thrust. Fully loaded, the installation : t 
weighs 340 Ib. A single bottle hookup 
for a Twin-Beech would cost about 
$1.500. 

Installation also can be internal. First 
business plane to take the new smok« 
less units was Rockwell Manufacturing 
Corp.’s Lockheed PV-1, which has 
three 15KS-1000-Al’s faired into the 
bellv. 

This design was worked out by 
Aircraft Engineering Service, Burbank, 
Calif., and installed by Pacific Airmotiv« 
Corp., Burbank. The Rato make 


recommends submerged Ratos for th 








Build-it-Yourself Helicopter-Glider 


Designed especially for water sport enthusiasts, the new Bensen Hydro-Glider helicopter 
is also said to have commercial applications. One suggestion: Tow it behind a fishing vessel 
to spot possible catches. The motorless Hydro-Glider is shown during a flight by its 
designer Igor Bensen at Cypress Gardens, Fla. Bensen Aircraft Corp., Box 2725, Raleigh, 
N. C., says it will sell the all-aluminum craft in ready-to-fly form as well as in build-it-yourself 
kits. Construction plans also will be made available to amateur builders. 
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Grumman Goose amphibian con- 
version, aimed at boosting the plane's 
performance by 10% is being com 

by Dean H. Franklin Aviation 
rprises, In Miami, Fla Ihe 
Goose’s wings will be clipped by 
ind squared off. Other features 
iround Plexiglas windshield, 
valves on fuel tanks to increase 
tht by 00 Ib., flush-twpe 

owls and electrically operated 

ght tests of the proto 


} 
expected this 


All-weather spark plug for busin 
ift is being marketed by AC Spark 
Division, General Motors Corp., 
Mich. Designated HSR-S6, unit 
direct] with the cerami 
plus ; inside, to prevent 


isture and foreign matter 


I'wo-position propeller for personal 

id business planes, built by McCauley 
Industrial Cor Davton, Ohio, has 
een approved for Cessna 170A and 
Prime feature of the new prop 

( CTUIM speed 

eight t mp it 6,000-tt 
compared with fixed pitch unit. 

| to increase perform 

) at 10.000 


n Met-L-Matic’s 


f 


Learstar Mark 2 conversion is offered 

kheed Lodestar owners who seck 

Learstar’s 260-290-mph crust 

| ed and over 2 -mi. range without 

disturbing existing interiors and othe 

neral characteristi Lear Aircraft 

g Division, Santa Monica, 

ich developed the Learstat 

notes that its new Mark 2 will 

iir transport category license re- 
nents 


new Lycoming GSO480 geared- 
upercharged engine has been ap 
ed by the Civil Aeronautics Ad 
ration under ‘Type Certificate 
+. The six-cvlinder 495-lb. en 
elops 340 hp. on takeoff and 
20 hp. normal. It is installed in the 
new Super Aero Commander 680 light 
transport AW Sept. 19, p. 105) 
Several other manufacturers of small 
utive transports ar also expected 

to use the new powerplant. 


Shipment of 311  utility-business 
planes in the one to 10-place category 
during September was made by six 
U. S. companies. The total net billing 
value was $5,394,000. January-Septem- 
ber total: 3,328 planes worth $50,867,- 
000. September shipments by com- 
pany: Aero Design, nine; Beech, 44; 
Cessna, 99; Mooney, 6; Piper, 152, 
and Taylorcraft, 1. 
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HUGHES 

TOOL COMPANY 
AIRCRAFT DIVISION 
in Southern California, 


is expanding its research and development 
activity in a variety of commercial 

and military fields including helicopters, 
rockets, missiles, armament, electronics, 
etc. These long-range projects have 
created exceptional opportunities for 
Engineers and Scientists in the 

following fields: 


Engineers 


AIRCRAFT MECHANICAL DESIGN; 
AIRCRAFT STRUCTURES DESIGN: 

At least five years responsible aircraft 
design experience required. 
Experience in design and development 
of helicopter rotor blades, hubs 

and transmissions helpful. 
HIGH-SPEED MECHANISM DESIGN: 
Experienced in design and development 
of mechanical, electrical, hydraulic, 
or pneumatic devices. Analytical 
ability essential. 

HY DRAULIC-PNEUMATIC DESIGN: 
Analytical ability and experience 

with hydraulic and pneumatic valves 
and regulators required. 

AIRCRAFT WEIGHT CONTROL: 

B.S. degree and at least three 

years experience required. 

RECENT GRADUATES IN ENGINEERING 


Challenging assignments are available 
in a variety of experimental activities. 


Thermodynamicist 


For analytical investigations of hot 
gas flow systems involving turbines, 
compressors, etc. Requires theoretical 
background and supervisory ability. 


Aerodynamicist 
Must have ten years of comprehensive 


sub- and supersonic aerodynamics 
experience. 


Propellant Chemist 


To head new section conducting 
research and development in liquid 
propellant rocketry and propellant 
synthesis. Advanced degree and 
considerable liquid propellant 
experience required. 


Hydrodynamicist 
Experienced in designing and testing 


latest hydrodynamic developments. 


We invite your immediate inquiry— 
by telephone, telegraph or air mail 
special delivery. 

CONTACT 


Mr. Floyd S. DeForest 


HUGHES 
TOOL COMPANY 
AIRCRAFT DIVISION 


Culver City, Los Angeles County, 
California 
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LETTERS 





| > o 
First-Class vs. Tourist 


I flew from New York to San Francisco 
on the one-stop Super Constellation G flight 
that has the new first-class-tourist configura 
tion for domestic service. I wrote Trans 
World Airlines that it was difficalt for me 
to understand how it was possible for 25 
people to pay $176 for a ride that was cost 
ing 36 other people $320.09 for the same 
equipment, the same schedule and the sam« 
service. I said that this wass especially so 
since it took three stewardesses almost two 
hours to serve lunch to the 36 vf us. My 
lack of understanding of airline economics 
was further confused by the fact that the 
stewardesses were hawking drinks at a dollar 
a piece where just two weeks before they 
actually had surfeited me with free booze. 

The perfunctory letter received from 
TWA’s Customer Relations Department 
gives me very little satisfaction. This is 
especially so since I travel somewhere be 
tween 40 and 50 thousand miles a year by 
air, including five or six round trip flights to 
New York. 

Grorce C. Tenney, President 
McGraw-Hill Company of California 
68 Post Street 

San Francisco 4, California 


Merit of CAB Reports 


Your publishing of the CAB report on 
the Italian Airlines DC-6B crash at Idlewild 
in your October 31st issue, as with your 
previous CAB reports on accidents, are de- 
serving of a pat on the back from your 
readers. I realize that these exceptionally 
thorough and well waitten reports represent 
a tremendous amount of investigation and 
research on the part of the members of the 
CAB investigation board involved but your 
thoughtfulness in publishing these reports 
in their entirety rather than the “review” or 
“condensed” form of reporting so prevalent 
in today’s periodicals is further reason for 
the high esteem your magazine holds in the 
aviation industry 

\s one reader I wish to say many thanks. 

Lr. Perer Monciarpt, JR., USN 
Composite Squadron Sixty-T'wo 
U. S. Naval Air Station, Box 43 
Jacksonville, Florida 


Negative Camber 


I: have read with interest the article en- 
titled, “Douglas Challenges Industry to 
Best DC-8” by William. J. Coughlin, pub- 
lished on page 107 of the 7 November 1955 
issue of Aviation Week. Of particular inter- 
est was the description of the use of a nega 
tive camber airfoil to increase the drag di 
vergence critical Mach number of the center 


Aviation Week welcomes the opin- 
ion of its readers on the issues 
raised in the magazine’s editorial col- 
umns. Address letters to the Editor, 
Aviation Week, 330 W. 42 St., New 
York 36, N. Y. Try to keep letters 
under 500 words and give a genuine 
identification. We will not print 
anonymous letters, but names of 
writers will be withheld on request. 


wing panel. It may be of interest to your 
readers to know that the merits of this con 
cept were explained and advocated in a 
paper submitted by the present writer to the 
Journal of the Aeronautical Sciences in 
March 1950. This paper was published in 
the J.A.S. in June 1951 under the title of, 
“Negative Camber Airfoils for Transonic 
Flight.” The concept of the negative cam- 
ber airfoil was suggested to the writer by 
the results of an airplane dive transonic 
research program executed by the Glenn L. 
Martin Co. under Navy Contract NOa(S)- 
3604 entitled, “Flight Investigation of Air 
foil Characteristics at High Speeds,” during 
the period 1944 to May 1947 

The concept of the negative camber air- 
foil for transonic flight has also been advo- 
cated by W. F. Hilton in his text book, 
“High Speed Aerodynamics,” pp. 107-109, 
Longmans, Green & Co., Ltd., copyright 
1951, and in his British R & M 2460 en- 
titled, “Use of Negative Camber in the 
l'ransonic Speed Range” published in 1952, 
in which he references the June 1951 J.A.S. 
paper by this writer. 

It should be noted that it is 
pected that the effects of negative camber in 
«ncreasing the drag divergence Mach num 
ber will also be obtained at high supersonic 
speeds on wing plan forms permitting tran- 
sonic leading edges. Thus, if a critical Mach 
number increment of .04 is obtainable on a 
increment 


to be ex- 


straight wing subsonically, the 
obtainable on a wing of the same thickness 
swept back so that the leading edge is 
parallel to the Mach angle will be approxi 
mately .20 at M = 5 
. Tromas B. WorrscuInc 
Design Specialist 
Operations Analysis Group 
Convair 
A Division of General 
Dynamics Corporation 
San Diego 12, California 


On the United Strike 


The United Air Lines Flight 
wish to sincerely thank your publication for 
the article that appeared in the Oct. 31st 
issue of AviaTION WeEK concerning the 
strike action that is presently in progress 
against United Air Lines 

The true issue, however, 
sented, which from a reporting standpoint 
is understandable. The Flight Engineers are 
on strike because we feel the present hiring 
policy of United Air Lines is designed to 
deteriorate and eventually eliminate the job 
of the career Flight Engineer. Flight Engi- 
neers on all major airlines in this country are 
men who have mechanical background. The 
primary design, by the Civil Aeronautics 
Authority, of the Engineer's job is one of 
safety. It requires a man whose sole atten 
tion and efforts are readily adaptable to 
understanding the complexity of the modern 
transport aircraft so that his advice to the 
pilot in command and to the ground serv 
icing personnel on any malfunctioning, or 
suspected malfunctioning, is expeditious, 
both to the safety in the air as well as to 
intelligent remedial action en the ground. 


Engineers 


was not pre- 
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Now...a new |B] oe power supply 


%o 
that’s lighter... 


federal 


fo help today's planes fly 
higher, faster, and farther! 


Ceilings, speeds, and distances are going up 

. . boosted by weights that are coming down! 

A major step in weight reduction is Federal’s 
remarkably rugged and compact FTR-3431-L 
100-amp. DC power supply . . . built under a 
new concept of construction and featuring a 
smaller, lighter Federal-designed rectifier plate 


Seanslermer-Rectifier . to provide a weight-saving of over 35% per 


124 
AC Input: 195 to 210 volts, 3-phase, mae : , . or 
4-wire, 380 to 420 cycles. Federal’s newest contribution to aviation 


DC Output: 100 amps., 24 to 31 volts, progress is the product of nearly two decades of 
resistive-inductive load. rectifier pioneering . . . plus the vast know-how 
of IT&T associates around the world. 

This unique background —long in the service 
of America’s leading aircraft manufacturers — is 
ready to supply your ground or airborne DC 
needs . . . or design to meet them! 

For complete data on the FTR-3431-L, write 

NEW vs. OLD today to Federal, Dept. E-3110. 
View of FTR-3431-L (15" x 744" x 
7%") compared with a previous 
100-amp. type. 


A f , 


A DIVISION OF 


ital Telephone and Radio Company 
of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
DIVISION + 100 KINGSLAND ROAD « CLIFTON, N. J. 


dc Marteed Telaghenes and Cob'es Mfg. Co. {Canodo) Ltd., Montreal, P. Q. 
international Stendard Electric Corp., 67 Brood St.. New York 











United Air Lines is presently hiring men 
with a commercial pilots license and no 
mechanical background. We of the Flight 
Engineering profession feel that this is in 
direct violation with the principles of safe 
airline operation, and if allowed to continue 
would completely defeat the purpose for 
which the job was created. Our interpreta- 
tion of United Air Lines action in this 
matter is simply to make the safety station 
of the Engineer a training station for future 
pilots. I have taken this up with Mr. Carl 
Hinshaw, Rep. of the 20th district, State of 
California, who is a member of the Aviation 
Sub-committee, as the Flight Engineers 
feel this is an extremely serious situation. 

In looking over the various actions by 
United Air Lines during the past year or so 
that led up to this very unfortunate strike 
action, one begins to wonder to what lengths 
some large corporations will go to in mE 
to win a point. In the case of United, i 
appears that some degree of safety is ice 
tampered with in order to remove the F light 
Engineers International Assn. from their 
cockpits. According to a report we have 
here in Los Angeles, United Air Lines has 
gone so far as to advise our membership that 
Mr. William Kent, Pres. of the Flight Engi- 
neers’ International Assn. will no longer be 
allowed on United Air Lines property. Some- 
time before this difficulty broke out, when 
everything was peaceful, and flights were 
operating normally day and night, the Engi- 
neers initiated a training program for them- 
selves with the following objective; “to 
provide United Air Lines with the most effi- 
cient Flight Engineers possible. To provide 
United Air Lines with the safest and most 


economical operation of their aircraft en- 
gines and component systems. In order to 
accomplish the above and meet the demands 
for the high degree of technical knowledge 
and skill required of today’s Flight Engi- 
neer to keep pace with the rapid changes of 
the present and future aircraft, we must 
pool the greatest source of technical knowl- 
edge known to any profession and share 
with our fellow Flight E ngineer. We must 
have such a program to gain self improve- 
ment, build leadership, make better pro- 
fessionals, advance aviation progress, and 
gain the maximum use of our equipment.” 

It seems to me that men so inclined are 
worth their weight in gold to any organiza- 
tion. Here are a group of men who devote 
all of their energies on and off the job to 
the safe and efficient operation of those com- 
plicated aircarrier aircraft that you and your 
reading public ride in. Here now is a large 
aircarrier corporation allowing this to de 
teriorate by employing men, who have 
openly admitted time and time again that 
they have no interest in the Engineers job, 
since their ultimate goal is to fly as a pilot. 
Will the flying public and the Civil Aero 
nautics Authority condone this? I think not, 
if the true facts are forcibly brought to their 
attention. 

As I have said this is an extremely serious 
matter. One that your influential publica- 
tion should, if I may respectfully state, re- 
view and study thoroughly. 

W. J. Burxnouse 
Public Relations 
United, Flight Engineers 
656 W. Arbor Vitae 


Los Angeles, California 





JET PROPU LSION LABORATORY 


OF THE 
CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA, CALIFORNIA 








has positions now open in the fields of 


GUIDED MISSILE INSTRUMENTATION 
AND TELEMETERING 


The Laboratory has the responsibility for the eaten and develop- 


ment of complete guided-missile systems such as 


the Corporal. Much 


of its success is credited to its small but outstanding telemetering and 
instrumentation group, which was one of the first in the nation to 
design and employ transistor telemetering systems. 


This is an opportunity to 


“ 


with the nation’s fore- 





most guided-missile research ro development facility. Applicants 
must have at least a. B. S. in a related field from an accredited univer- 





sity with good 
experience requirements: 


ding and meet one of the following 


1) Experience or training in transistor circuit design. 
2) Experience in the development of missile telemetering 


systems. 


3) Experience in instrumentation system design and data 


Airmail your summary of qualifications and references to: 


caLTecH | JET PROPULSION LABORATORY 


4800 Oak Grove Drive, Pasadena, California 











U.K. Exports 


We have noticed in the September 19th 
issue of Aviation Weex that U. K. aero 
exports for the first half of 1955 are in- 
correctly reported—on page 42—as “‘ap- 
proximately $6.3m.” 

The correct figure is £30,693,039 or about 
$87m. 

P. J. R. Moyes 
Information Department 
The Society of British Aircraft 
Constructors, Ltd. 
32, Saville Row 
London, W 1 
(Aviation Week multiplication unintention- 


ally devalued the British pound.—Ed.) 


Hi-Per DC-3 Speed 


In your Sept. 26 issue, you have an 
article about the Hi-Per DC-3 by George 
L. Christian (p. 75). You state: “Shenft 
estimated that the wheel well doors add 


about five mph. to the plane’s speed.” Ac 
tually, the correct figure is an increase of 
10 mph. 


A great deal of effort by Pan American 
Airways went into the development of this 
door. As a Satisfied customer, we want all 
interested parties to know that these doors 
will increase the performance of any DC-3 

To date, we’ve had 200 hours of main- 
tenance-free operation from the highly suc 
cessful wheél well doors. 

Ropert E. Suerirr, Chief Pilot 
Thompson Products, Inc. 

Flight Department 

Sky Tech Hangar, Hopkins Airport 
Cleveland 11, Ohio 


(Aviation Week erred. Actually each 
door increases the plane’s speed by five 
inph. for a total of 10.) 


‘Favorable Comment’ 


Those of us who work for the irregular 
carriers appreciate your editorial policy in 
reference to our status. 

I have heard many favorable comments on 
your objective presentation of the current 
struggle by North American in its continu- 
ing battle with the CAB, even from those 
who think this particular carrier should be 
allowed to continue its present operation. 

Lestey N. Forpen 
18164 Pearl Street 
Alameda, California 


‘Inefficient’ Control 


It is felt that Aviation Weex can 
offer a very valuable service to the aviation 
industry by continuously outlining the 
inefficient trafic control system that CAA 
is offering today. Let’s hope that by con- 
sistent hammering, the powers-to-be will 
soon realize that it is necessary to bring 
about considerable improvement rather than 
wasting time advising why the present 
systems are better implemented. 

J. D. Smita 

Regional Safety Chairman 
Air Line Pilots Association 
60 East 42nd Street 

New York, New York 
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SERVING 






PNin ied. 7. \ as 


OF THE WORLD 


To serve the accessory system require- 
ments of the aircraft industry on both sides 
of the Atlantic, Stratos and Sir George 
Godfrey and Partners Ltd., have effected 
an important engineering and product de- 
sign interchange agreement. This agree- 
ment provides for the exchange of ideas 
and techniques, as well as making avail- 
able products of both organizations to 
British and American aviation, 


GODFREY PRODUCTS ARE USED IN 
25 current types of aircraft including the BRITANNIA, 
FRIENDSHIP, HERALD and VISCOUNT 








ee ces = _— 

ae ce 
t : Through this exchange of ideas and of 
! / engineering information, Stratos and 
3 a ae — Godfrey provide some of the world’s out- 


standing aircraft with such vital systems 
and accessory equipment as: air -condi- .—wyeg-J-Vegehry 
tioning and pressurization systems, turbo 
drives, valves and controls, and high 
pressure pneumatics. 


STRATOS PRODUCTS ARE USED IN 

Jet fighters and bombers for both U.S. Navy and U. S$. 

Air Force, and in transport aircraft operated by the 
ya. <—> world’s leading airlines. 
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cut, 


access \openings. . . keeps them “operational at temperature extremes 


Silastic*, Dow Corning’s silicone rubber, stays resilient and keeps its 
shape at temperatures ranging from —100 to 500 F. That’s why Boeing 
uses Silastic for positive, trouble-free sealing around access doors in 
the B-47 Stratojet. Silastic withstands ozone and weathering . . . has 
far greater resistance to compression set than organic rubbers at both 
high and low temperatures . . . may be extruded in practically any cross- 
sectional size or shape. 
Access doors open readily because Silastic does not stick to door frame 
surfaces. And because of its stability at both high and low temperatures, 
Silastic is also being used successfully to prevent air turbulence around 
Mail coupon wing flaps and engine nacelles on other aircraft. 
for complete A product of the jet age, Silastic has helped make many other jet age 
information achievements possible! When you need a rubbery material that will 
stay rubbery and keep its shape at temperatures which would melt 
on SILASTIC organic rubbers or freeze them brittle, you need SILASTIC! 








Dow Corning Corporation 


Midland, Mich., Dept. 0911-B in silicones 


Please send me your 
NEW PAMPHLET ON SILASTIC 


| DOW CORNING 
DOW CORNING SILICONES CORPORATION 


MIDLAND MICHIGAN 


NAME 





COMPANY 





ADDRESS. 





SIM REG. U.S. PAT. OFF. 


— << oes oe oe om oe oe ol 


ciTy STATE 
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NEW AVIATION PRODUCTS 





Locking Cargo Tie-Downs 


Cargo tie-downs, used in the Doug 
las C-]24 and the Fairchild C-119 can 
provide weight reductions of approxi 
mately 60 and 70 Ib. respectively. 

In the Model MB-1 for 10,000-Ilb 
service, the chain is automaticall; 
locked into position as it is 
into the slot. The release mechanism 
permits the chain to be unloaded easily 
even under tensions of 5,000 Ib. ‘Tic 
downs can be hand-tensioned to loads 
of 600 Ib. 

The hook and chain picket of the 
MB-1 are constructed of forged, heat 
treated alloy steel and are zinc-plated 
with post-plate treatment to ifford 
maximum corrosion protection. 

Eastern Rotocraft Corp., 
town, Pa. 


inserted 


Doyles- 


Aluminum Alloy Plane Track 


New lightweight high-strength 75S 
aluminum alloy track and component 
fittings handle 12G loads and were de 
signed specifically for high-densits 
seating modifications, galley installa- 
tions, bunks, litter conversions, cargo 
tie-down and partitioning. The new 
track also affords a 20% weight reduc 
tion over previous installation, the 
maker claims. 

Track component fittings such as 
cargo tie-down rings, seat fittings, strap 
fittings and galley fittings, are available 
in either a locked position or free- 
floating type. 

Brown-Line Corp., 341 N. Foothill 
Road, Beverly Hills, Calif. 
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Electric Work Tower 


Hvydro-electric elk 
ror one 


iting 
man ust 

phase elec rl } OI 
ML-4-AC Moto-Lift can be p 
into any 110-V.A.C. outlet. ‘Th 


operates a hydraulic pump to 1 


] 
singik 


motor 
11S¢ the 
work platform from te 
the floor in 25 Wol 

400 Ib 

The plug-i 

ft. of hea 
permitting 
before moving 
tery and hand-opera 
contained and can be ust 1 

Safway Steel Product, Inc., 6234 W 
State St., Milwaukee 13, Wis 


Radiation Exposure Dosimeter 


Exposure dosimeter for instant dé 


tection Warning of danger 
exposure to radiation is the 
of a ball point pen and consists of a 
hollow, hermeticalh 


chamber enclosing 


] 1] 
and visibk 


S1ZC 


ous 


sealed ionization 


Poly tvren¢ Dé ids 
which _ serve indicator O the 


amount of exposure to X-rays or 
ay 


gama 


Model 520 Radad is ¢ 


. 


ilibrated to 
dete 50-roentgen 
is 4 of the amount of radiation which 
the average can with- 
stand, the his 50 
roentgen over a 
number of 
charge 


exposure, which 
human being 
maker says 
dosage may occur 
single Cx 
Special models can be 
ribed 
ings to meet specific requirements. 


Electromation Co., 116 S. Holly- 
wood Way, Burbank, Calif. 


hours or in a 
posure 


calibrated at presc roentgen rat- 


Indicating Flowmeters 


New flowmeters feature a direct flow 
design which flexible vane 
traveling under flow to indicate flow on 
a calibrated eliminating 
ponent parts such as pivots, bearings, 
bellows, diaphragms 

Model L uses a direct reading scale 
Pressure drop across the meter can be 
as low as 4 in. of water, permitting its 
use on very low flow rates of gas. 


utilizes a 


scale, com 


Model LP is fitted with a transparent 
to permit visual inspection of the 
gas flow. It can be built for 

that are considered 
he transparent covet l'ranspat 


pressures sate 


es can be designed ind made to 


thstand pressures of several thousand 


| 


unds under moderate pressures 


Instrument Div., Scully-Jones & Co.., 
1901 S. Rockwell St., Chicago 8, Tl. 


Tool Bends Stainless Tubing 


E:xactol 


nk-operated 


tube bender is a compact 
device for 
toler 


innealed or 4 TI 


Wwortn-geal 


manual bending to exact 
It will hand 
wn stainless steel tubing. Tle 

igned to produce bends up 
continuous opera 


fatigue 


nism msists of 


Im one 
Strain o1 
CC h 


frame provided with bronze 


1 and hardened steel worm 
if 60 to | 


ball bearings and ball-t 


upport d with pre 


ing 
k tubc 
Ihe 


the bender 


block 


has grooves fOr Six 
& . and 3 In O.D 
nk handle which operates 


used to adjust the slide 


[he bender can be clamped in a 

nch vise or mounted in an adaptor 
fastened to a work bench o1 
dre] upport bas¢ 

Tube & Hose Fittings Div., Parker 
Appliance Co., 17325 Euclid Ave., 
Cleveland 12, Ohio. 


to a man 


One-Man Pallet Dolly 


Pallet dollies of all-magnesium con- 
struction provide maximum strength 
at minimum weight for easy one-man 
handling 

The units are available in six stand- 
ird sizes and in capacities of 2,000 

4,000 Ib. Weighing from 31 to 42 
lb., they facilitate quick, eficient man 
ual positioning and result in fast 
material flow in freight car loading or 
trucking operations 

Magline, Inc., 1900 Mercer St., Pin- 
conning, Mich. 





Penetrating the ‘thermal thicket’’ 


Flying at two to three times the speed 
of sound, airplanes and missiles enter 
the “thermal thicket,” where heat is so 
intense that rubber and plastics as we 
know them melt, lubricants boil away, 


ind aluminum grows weak as butter. 


New materials and designs, and new 
testing techniques, are being developed 
to cope with these and other problems 
of supersonic flight. If test equipment 
does not exist, Boeing engineers create 
their 


own —as they have in the test 


device shown above. It raises the tem- 
perature of the metal “‘skin’”’ section 700 


degrees or more in a few seconds, to 


simulate the sudden temperature rise 
that a fast-climbing missile encounters. 

Such tests carry Boeing engineers an- 
other step forward through the “thermal 
thicket.” But with each step, new and 
greater obstacles appear. 

Many of Boeing’s 6,000 engineers are 
busy meeting these challenges. ‘They are 
developing an air conditioning system, 
adequate for a small hotel, to keep men 
and equipment cool in the searing tem 
peratures of supersonic flight. They 
are working with researchers in other 
industries to produce new heat-tesist- 
better 


ant materials... insulation... 





electrical systems that won’t break down 
heat .. 


cooling them where conventional on« 


under new tires and ways of 


would blow out, then melt, then burn 


As a contribution toward aviation 


progress, Boeing provides laboratorn 
facilities for research and development 
probably not equalled by those of a1 

private concern in the world. But even 
more iinportant are the men themsclvc 

Their skill, imagination and devoted 
search will bring you even more power! 
ful weapons of defense, and faster, safer, 
more comfortable transportation in the 


epoch of supersonic flight just ahead 


SS OEM LIF 





New Missile Products 





Auxiliary Power Unit 


Auxiliary .power unit provides clec- 
trical and mechanical or hydraulic power 
to operate guidance and control systems 
in guided missiles. ‘The unit weighs 
29 lb. and has dimensions of 13x10x7 
in. 

It develops powcr of 650 w. and can 
be up-rated to 1,600 w., which, accord- 
ing to the manufacturer, is enough to 
supply the power needs of three mod 
crn homes. 

Che power unit performs with either 
a hquid or solid propellant, cither of 
which burns to generate gas directed 
against a turbine wheel, mounted on 
the same shaft as an induction generator 
rotating at about 24,000 rpm. An out 
put shaft turned by a pinion gear 
tem can operate missile controls m« 
chanically or turn a pump for hydraulic 
power up to 2.5 hp. 

AiResearch Manufacturing Div., Gar- 
rett Corp., Los Angeles 45, Calif. 


Guided Missile Accelerometer 


New accelerometer for airborne flight 
control and fire control is suited for 
operation in modern high-speed aircraft 
where acccleration measurement is ré 
quired for precise guidance and control 
It is adapted from the GLH guided 
missile accelerometer, Model GLO 

Che instrument is available in ranges 
from plus or minus 0.1 to SG or up to 
plus or minus 30G with reduced damp 
ing. It has an AN plug-type connector 

Aircraft-type case is filled with oil to 
damp vibration of the parts, enabling 
the instrument to operate to specifica- 
tions in the most severe vibrational en 
vironment. Standard Model GLO has 
one potentiometer; however, dual po 
tentiometers and caging can be pro- 
vided. 

Genisco, Inc., 2233 Federal Ave., 
Los Angeles 64, Calif. 
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ERAMICAST 


Typical of the intricate 
design and thin metal 
sections possible with 
the CERAMICAST process 
is this backing plote for 
jet aircraft broke. 


Lebanon’s new casting process for... 


CLOSE TOLERANCE 
STEEL CASTINGS 
AT LOW COST 


(TTOLERANCES as close as +.003” to .005” per inch 


| 
“ | INTRICATE SHAPES: Ideal for castings of complex design. 
a | 
FOR (Vv 
/ THIN SECTIONS: Metal sections to 3/32 of an inch. Knife- 
QUALITY 


like edges to .030 or le Ss 
| SMOOTH SURFACES: Variations held to 125 micro-inches 
af Or better 


(T Lower PRODUCTION COSTS: Jobbing wood or metal 


/ 
patterns can be use l Design changes quick and 
inexpensive 
FOR LY 


PRICE ° )) REDUCED MACHINING COSTS: Smooth, accurate cast- 


ings greatly reduce or eliminate machining 


| SHORT LEAD TIME: 
| 





ADAPTABLE TO MANY CASTING SIZES AND ALLOYS—casting 
weights up to one hundred pounds or more. Carbon steel, conventional 


low alloys, stainless steels and the supe ralloys 


SEND US YOUR BLUEPRINTS. Our sales engineering department will show 
you how the revolutionary Lebanon CERAMICAST Process can 
be adapted to your project design 


“produced under licensing agreement with Show Processes, Ltd., London, England. 


LEBANON STEEL FOUNDRY 


63 LEHMAN STREET LEBANON, PENNSYLVANIA 
CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 
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Engineers 


OPPORTUNITIES with 
established flight re- 
search organization en- 
gaged in all phases of 
flight test work. 


Systems Installation 


Electrical and hydraulic systems 
and associated detail component 
installation in airframes. 


Aircraft Structures 


Airframe structural layout and 
stress analysis. 


Instrumentation 


Development and flight test of all 
forms of aeronautical instrumen- 
tation. 


Flight Test 


Engineers with experience in flight 
testing of airframes and/or flight 
control equipment. 


SUBMIT RESUME 
Att: Robert Stewart 
or 
Phone for Appointment 
RONKONKOMA 9-8086 
(RONKONKOMA, N. Y.) 


SPenRY 


GYROSCOPE COMPANY 


Division of Sperry Rand Corp. 


P.O. BOX 218 
RONKONKOMA, L.I., N.Y. 


J 








ALSO ON THE MARKET 





Aircraft fuel gage tester, USAF ‘T'vpe 
MD-1, is a_ direct-reading variable 
capacitor with a range of 10 to 6200 
uuf. The moisture-proof tester is 
shock-mounted within a portable alu 
minum alloy carrying case and is suit- 
able for field use, as a bench tester or 
production tester. Accuracy is 0.1%; 
capacitance values in increments of 0.1 
uuf are obtained.—Telectro Industries 
Corp., 35-18 37th St., Long Island 
City 1, N. Y. 


Linear actuator for a.c. or d.c., weighs 
2 Ib. and conforms to MIL-A-8064 
specs. Actuator is rated at 650 Ib. 
maximum operating load and 2,000 Ib. 
ultimate static load.—Airborne <Acces- 
sories Corp., 1414 Chestnut Ave., Hill 
side 5, N. J. 


Gold methyl methacrylate lenses, rec 
ommended for inspection wear, ar¢ 
available in safety spectacle frames. The 
gold lenses reduce eve fatigue and 
strain by softening glare and absorbing 
almost 100% of harmful ultra-violet 
rays, resist most chemicals.—Watche- 
moket Optical Co., 232 West Ex- 
change St., Providence 3, R. I. 


FORMABLE CORE MATERIAL nests easily 
into compound curve mold, reducing lay-up 
time by an estimated 65% on bonded 
aluminum fibrous glass pod built for Con- 
vair-San Diego. Measuring 20 ft. long and 
up to 5 ft. in diameter, the pod is fabri- 
cated in sections using “multiwave’’ alumi- 
num foil core, which permits the formation 
of extreme compound curvatures without 
saddling, crippling or the need for precurv- 
ing or slicing. Sandwich construction is 
employed to obtain lightweight, contoured 
sections with a minimum of production and 
tooling expense. 

Manufacturer is Narmco Industries, 1882 
Moore St., San Diego 1, Calif. 


Tough plastic colors for decalcomania 
transfers have been developed to in- 
crease the life and durability of decals. 
The pigments make possible a perma- 
nent transfer in quantities.—Allied De 
cals, Inc., 8360 Hough Ave., Cleveland 
3, Ohio. 


New hydraulic Keylift can handle a 
maximum payload of 3,500 Ib., lifting 
it from a minimum height of 324 in. 
to a maximum of 124 in. One-man 
operation is made possible by means 
of a remote control lifting and lowe 
ing mechanism.—Keystone Engineering 
Co., 1444 S. San Pedro St., Los An 
geles, Calif. 


Portable precision instrument for 
measuring oxygen and combustibles in 
exhaust gases is built into an aluminum 
carrying case, 18x12x18 in., and weighs 
35 lb. Oxygen and combustibles arc 
measured in separate cells and results 
shown on separate meters.—Instrument 
Div., Davis Emergency Equipment 


Co., 55 Halleck St., Newark, N. J 


Corrugated box for shipping airplane 
propellers affords protection to preci 
sion-made blades, reduces package cost 
and provides convenience in packing 
and unpacking. The containers consist 
of five principal parts, three boxes (onc 
for each blade) and two triangular 
caps to house the hub and hold the 
individual boxes in position.—Gaylord 
Container Corp., 111 N. Fourth St., 
St. Louis 2, Mo. 


Gask O Seal for AN electric plugs 
provides zero-leakage sealing. It 1s 
available with a variety of glands and 
retainers to seal temperatures from 
—65 to 350F (S500F intermittent) and 
both low and high pressures.—Franklin 
C. Wolfe Co., Inc., 3644 Eastham 
Drive., Culver City, Calif 


Duroid 5600 sheet material is made of 
leflon into which inert fibers have 
been incorporated by a process that 
maintains the fiber structure rhes« 
reinforced fibers give the material 
greater resistance to cold flow heat dis 
tortion and extrusion than is possessed 
by unreinforced Teflon. Continuous 
service up to 500F is permissible, with 
intermittent service up_ to 6001 
Rogers Corp., Rogers, Conn 


Double acting tube piercing units for 
press brakes and punch presses are used 
in fabricating aircraft components 
where clean, accurately located single 
or multiple holes are required in tubu 
lar parts. The units have a capacity of 
4 to 1 in. O.D. tube, maximum punch 
diameter of .312 in., maximum wall 
thickness of tubing .093 in. Tube 
piercing units can be set up on flat 
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«fF leetric 


North American F)-4 Fury jet 


Toss a squadron of planes into the air from groups. And Cline Electric, a leading manu- 
a floating carrier base —chase the planes _ facturer of shipboard and aircraft controls, 
around the vast ocean sky at speeds some- and other electrical apparatus, is playing a 
times faster than sound. While her chickens vital role in helping make it all possible. 
have scrambled, put old mother hen herself, We're proud of our assignment! 
through violent tactical maneuvers. After an 
hour or two, bring them all back togethe: Private industry, too, can depend on Cline 
again from hundreds of miles apart as a supplier of efficient electrical equipment. 
This is routine for the men, planes and 


ships of the U. S. Navy’s “Hunter-Killer” 


Coitels by 


WIN YOUR WINGS IN THE U.S. NAVY! BUILDING PRECISION INTO TARGET ZERO 

















Flying 
electronic 
test-bed 
depends on 


two Solar gas 


turbine APU’s 


PLENTY OF ELECTRICITY for testing advanced electronic gear is needed 
on the Convair C-131B. These flying laboratories are being equipped 
with Solar’s proven “Mars®” gas turbine auxiliary power units, hung in 
pods. Two APU’s will supply as much as 30 kw d-c, or 40 kva a-c, at 
25,000 feet. Can light, compact Mars APU’s solve your airborne power 
needs? Write Solar Aircraft Company, Dept. B-92, San Diego 12, 
Calif., for more information. 


SOLAR VY 


SAN DIEGO 
AIRCRAFT COMPANY DES MOINES 


DESIGNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS 


ENGINEERS WANTED Unlimited opportunities in Solar’s expanding gas turbine program! Write today, giving your experience. 





"3-day job”... 


Short cuts speed printed-circuit design at Brush Electronics Co, 


one in 3 hours 


Brush Electronics Co., a Division of Clevite Corp., 
Cleveland, Ohio, finds countless uses for photographic 
materials and techniques in designing more than 700 products. 


= 
Take the draftsman working on that printed-circuit 
diagram, for example. The original practice was to draw 
such circuits in ink on heavy Bristol board. 


Now, the job is done in a fraction of the time by posi- 
tioning precut circles and lines, with adhesive backing, 
on a form. This is reproduced on Kodagraph Autoposi- 
tive Film, a positive copy being obtained directly with- 
out a negative step. This reproduction—with dense 
black photographic lines on a translucent base —is sent 
to the vendor who makes the printed circuits. 


Brush has also found that duplicate tracings, made 
quickly and economically on roomlight-handling Koda- 
graph Autopositive Paper or Film, are the key to further 
savings when drawings must be revised, or vendor 
prints reproduced. Such duplicates are continually be- 


ing used in place of originals for reference and print 
making are protection against possible loss or un- 
availability of the originals. 


And Brush further streamlines drafting and engineer- 
ing activities with the help of other Kodak materials— 
uses Kodagraph Contact Fine-Line Paper for revising 
and combining drawings, and making high-quality off- 
set plates . .. uses Kodalith Film in preparing “pictorial” 
assembly drawings, reduced-size drawings, handbook 
pages, graphs. Sometimes four or five materials are 
used on one job, for top-quality results and savings 
at every step. 


To learn the ways Kodagraph and other Kodak re- 
production materials can serve you, just mail coupon 
below, or get in touch with your local blueprinter. 


.« Kodagraph Reproduction Materials 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rocheste: 


4,N. Y 


Gentlemen: Pleas« send me a tree copy ot your new bo« klet on Kodagraph Reproduction Materials 


New booklet is Name —— 
jam-packed with 
valuable tips on 
saving drafting 
time, protecting 
drawings, getting 
better prints. 


Company 
a Se 


Se 
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SEALED IN GLASS 


This Raytheon flat press subminiature tube is about 
to be inserted in the pilot mechanism of a missile 

to help guide it to its target. Long-range radar 

that ‘“‘sees’’ distant planes—precise automatic pilots 
that ‘fly’? commercial aircraft—computers that 
“think” thousands of times a second: these are a few 
of the sensitive jobs aided by Raytheon tubes, 
transistors and diodes. 


Today, there are more Raytheon subminiature tubes 
and transistors in use than those of any other 
manufacturer. Raytheon is also the world’s largest 
manufacturer of magnetron and klystron microwave 
tubes. 


Raytheon’s record in designing reliable electronic 
products for home, industry and the armed forces is, 
in substantial part, due to its pre-eminence in 


= tubes and transistors. 
Excellence in Electronics 








RAYTHEON MANUFACTURING COMPANY 
WALTHAM 54, MASSACHUSETTS 





plates for mounting to bolster and ram 
plates of punch presses.—Wales-Strip 
pit Corp., 345 Payne Ave., North Ton 
awanda, N. Y. 


Vinyl insulation sleeving provides a 
working temperature range from —48 
to 90C and a dielectric strength of 750 
volts/mil. The manufacturer reports 
it exceeds all requirements of specifica 
tion MIL-I-631B, especially for corro 
sion, fungus, oil and flame resistance 

Resin Industries, Inc., Santa Barbara 


Calif. 


Data reduction filter set analyzes vibra 
tion frequencies in aircraft and missiles 
A tape recorder containing the complex 
wave form is fed into the unit which 
separates the component frequencic 
into 24 components which, after ampli 
fication and filtering, appear on jacks 
on the front panel.—Hycor Co., Inc., 
11423 Vanowen St., N. Hollywood, 
Calif. 


Micro Delta P Controller is a back 
pressure contro! system complete in on¢ 
unit. It serves as pressure sensing ele 
ment, control pilot and control valve, 
providing square-wave pressure 


sponse, microsecond control without 
hunting, constant pressure throughout 
tull flow range.—Industrial Engineering 
Corp., 525 E. Woodbine, Louisville 8, 


Ky. 


Heavy-duty casters of 8, 10 and 12 in., 
support as much as 950 lb. for long 
distances at towing speeds up to 20 
mph. The casters conform with mili 
tary specifications and feature sealed 
swivel and wheel bearing assembly to 
keep out dirt, water and foreign matter 
—Rassick Co., Bridgeport 2, Conn. 


Automatic pressure wet blast unit, for 
finishing interiors of large metal 
cylinders, was designed to remove 
selenium deposits from inside half- 
hemispheres approximately 30 in. in 
diameter.—Cro-Plate Co., Inc., 747 
Windsor St., Hartford, Con. 
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Austenal 


The same technique used in the investment casting of finely- 
wrought surgical and dental applicances in non-machinable 
metals is put to work for modern industry in Austenal’s 
unique Microcast process. Complex precision parts, such as 
turbine buckets and vanes or the wheels pictured above by 
X-Ray, are cast directly, eliminating costly machining and 
holding finishing to a minimum. 

From the initial mold to the finished casting, Austenal’s 
skilled technicians check for correctness of detail and dimen- 
sional accuracy. Then, the completed part is subjected to 
Zyglo and X-Ray examination to search out any internal 
structural flaws and assure that each part released by 
Austenal will deliver according to the highest performance 
standards. 

Through sound production, skilled engineering and rigid 
Quality Control, Austenal serves a growing need in American 
industry and national defense for finer, high-performance 
precision castings. 


See Austenal’s original informative 16mm color movie, 
“A Story of industrial Progress”. Available without charge. 


ustenal 


LABORATORIES, (HC. 











microcasf division 


224 EAST 39th STREET - NEW YORK 16,N. Y. 
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Official CAB Report on Trans World 4-0-4 Crash 





Pilot Off Course, Hits Mountain 


Trans World Airlines Flight 260, a 
Martin 4-0-4, N 40416, struck Sandia 
Mountain, near Albuquerque, New Mexico, 
February 19, 1955, about 0713.° All 16 
occupants were killed and the aircraft was 
destroyed. 


HISTORY OF THE FLIGHT 


Flight 260 originated at Albuquerque, 
New Mexico, and its destination was to be 
Baltimore, Maryland. 

A number of stops were scheduled, of 
which the first was to be Santa Fe, New 
Mexico, 53.5 nautical miles distant by air- 
ways, 43 miles direct.’ 

The crew completed their weather brief- 
ing and the captain filed an Instrument 
Flight Rules plan to cruise at 9,000 feet 
via Victor 19 to Santa Fe, estimating Santa 
Fe 20 minutes after departure. The air- 
craft had been fueled to a total of 1,020 
gallons; its gross weight was 40,027 pounds, 
well under the maximum allowable, and its 
center of gravity was located within pre- 
scribed limits. On board were 13 passengers 
and a crew of three—Captain Ivan R. Spong, 
First Officer Jesse J. Creason, and Hostess 
S. D. Schoening. 


Takeoff Clearance 


The tower advised that either Runway 
11 or 17 could: be used as the wind was 
southeast, between these runways, at eight 
knots. 

The flight received the following instru- 
ment flight rules clearance by radio from 
the tower at 0703: “ATC clears TWA 260 
for an approach at the Santa Fe Airport 
via Victor 19; cruise 9,000, report leaving 
9,000, climb northbound on the back course 
of the ILS localizer.”” This was acknowl- 
edged and repeated by the flight. The tower 
then requested the flight to report over 
the Weiler Intersection and the flight re- 
quested information regarding the location 
of the Weiler Intersection. 

The tower operator verified that the 
Weiler Intersection was formerly the Ala- 
meda Intersection and had only been re 
named; also, that it was the intersection 
of the 026 radial from the Albuquerque 
Omni Range and the back course of the 
Albuquerque ILS localizer. The flight 
acknowledged this information. (The Weiler 
Intersection is 13 miles north of the center 
of the Albuquerque Airport.) 

Flight 260 took off from runway 11 at 
0705 on schedule. The time off was not 
reported, contrary to company practice. 

Permission was asked for a right turn 
which the tower immediately granted. There 
were no further radio contacts with the 
flight 

The tower operators last saw the aircraft 


1A] times herein are Mountain Standard 
and are based on the 24-hour clock 
“All distances herein are in nautical miles 
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south of the airport at an altitude of 500- 
600 feet. Takeoff appeared normal. 


Unusual Course 


One highly qualified observer, at his 
residence about three miles north (mag- 
netic) of the airport, saw the aircraft pro 
ceeding directly toward the middle of Sandia 
Ridge. This man, an Air Force officer 
pilot, thought the course was so unusual 
that he watched the flight with binoculars. 

It passed over the eastern part of Albu- 
querque, near him, at an estimated altitude 
of 3,000 feet {8,300 feet msl.) in a high 
speed shallow climb. He noticed that the 
upper portion of Sandia Ridge was ob 
scured by clouds. The aircraft continued 
its heading, toward the ridge, and was lost 
to his view as it entered the cloud, less 
than two miles from the ridge crest, still 
in a shallow climb. The engines sounded 
normal. 

One other witness, who observed the 
aircraft at about the same time and place, 
watched until it disappeared in the cloud, 
headed toward Sandia Ridge. There were 
no known witnesses to the crash. 

When the flight did not report over the 
Weiler Intersection, shortly after 0712, the 
tower asked the flight if it was northbound 
on the back course (of the ILS localizer) 
There was no answer. Repeated subsequent 
calls were unanswered 

A search had been started 
Clouds hampered séarch for the remainder 
of that day. About 0942 the following 
morning the wreckage was sighted from 


by 0830 


the air just below the crest of Sandia 
Mountain. 


INVESTIGATION 


Shortly after the flight was assumed tc 
be down all CAA radio facilities that could 
have been involved were flight checked 
All were found to be functioning normally, 
including Albuquerque Omni Range and 
the Albuquerque Localizer 

The crash site was about 13 miles north 
east of the Albuquerque Airport and almost 
directly on a straight line course of 30 
degrees magnetic from that airport (eleva- 
tion 5,340 feet msl.) to the Santa Fe 
Airport (elevation 6,344 feet msl.). Ele- 
vation of the site was 9,243 msl., some 
1,439 feet lower than the crest of the 
ridge a mile or so directly ahead. (See 
Attachment A.) 

At 0708, about five minutes before the 
crash, the Albuquerque weather was off 
cially recorded as: 4,000 feet scattered, 
7,000 feet thin broken clouds; visibility 
40 miles; wind SSE 6; altimeter 29.82; 
mountains obscured northeast. The Santa 
Fe 0628 regular sequence weather report 
gave: Estimated 3,000 feet broken; 20 miles 
visibility; wind southwest 9. Before de 
parture the pilots had been briefed on the 
weather, which was generally clear and 
would have permitted visual flight over 
nearly the entire route, with only short in 
strument flight probable. This condition 
was actually encountered by another flight 
over the same route that departed Albu 
querque 11 minutes after Flight 260 (Pioneer 
Flight 62) 

The TV towers on the highest point of 
Sandia Ridge had been visible from the 
Albuquerque Airport at 0625, approxi 
mately 43 minutes before the crash, by 
oficial Weather Bureau observation. How 
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ATTACHMENT A 


TWA, N40416, SANDIA NT. 
Neor Albuquerque, N.M. 
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CESSNA SELECTS WEBER 
EJECTION SEATS FOR 
SPLIT-SECOND SAFETY 

IN NEW TWIN-JET 

T-37 TRAINER 


The new T-37 twin-jet trainer developed 
for the Air Force by the Cessna Aircraft 
Company of Wichita features two side- 
by-side Weber Ejection Seats to provide 
maximum safety and comfort of the 
flight instructor and cadet pilot. 


Operates like combat-type aircraft 

This new trainer incorporates all the 
latest equipment and design techniques 
of high performance jet aircraft. In ad- 
dition to ejection-type seats and jetti- 
sonable canopy, the plane includes elec- 
tric trim tabs and hydraulically actu- 
ated speed brakes. 


Seating increases teaching efficiency 
The T-37 is the first jet trainer to adopt 
side-by-side seating. It provides greater 
flexibility in training, as well as greater 
safety. The cadet gets the benefit of 
closer, more personal instruction, and 
the flight instructor is literally the 
cadet’s right hand. 


Cuts training time and costs 

By introducing the cadet pilot to jet air- 
craft at an earlier phase of the training 
cycie, the T-37 reduces training time 
and costs. The side-by-side seating also 
allows for a smoother, safer transition 
than heretofore possible. 


Seats undergo rigid testing 

In developing ejection seats for high 
performance type aircraft, like the T-37, 
Weber carries out an exhaustive test 
program. Included in the test equipment 
maintained by Weber is an actual firing 
test stand where every prototype is given 
the full treatment. Extensive design, 
development and production facilities, 
have made Weber the leading producer 
of aircraft ejection seats. If you have 
any seating problems: pilot, crew, pas- 
senger or ejection, a Weber engineering 
team can solve it. 


Also Manufacturers of. 


Weber Aircraft Corporation, 2820 Ontario Street, Burbank, California 


Weber ejection seats provide extra safety and comfort 





WEBER AIRCRAFT CORPORATION, 2820 ONTARIO STREET 


BURBANK, 


Sub-assemblies 


CALIFORNIA 
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ever, at the time of the crash the upper 
portion of the ridge was obscured by cloud 
Fire followed impact, which is believed 
to have been while the aircraft was in a 
left climbing turn. Wreckage was widely 
spread over the extremely rugged mountain 
in the general direction of about 320 de 
grees magnetic. One wrist watch was re 
covered; it was impact-stopped at 0713. 
One altimeter was recovered; its setting | 
was correct for the time and place of } 


takeoff. i 








Hazardous Investigation 


Initial investigation at the scene was 
greatly handicapped and curtailed by deep 
snow and inclement weather and danger 
ously unsure footing on the steep, rocky, 
snow-covered slopes. Careful planning went } 
into the organization of another expedition, 
which was scheduled at a later date when 
the deep snow and ice had gone. This 
included the use of pack horses and moun 
taineering equipment. 

This expedition of Investigators reached 
the site on May 3 and made an exhaustive 
study of the wreckage after considerable 
difficulty and hazard, including a rock slide 
that injured several members, one seriously 
The results of their findings, and later 
study of some of the recovered components 
of the aircraft, showed no evidence of fire 
or structural failure prior to impact, not 
of malfunctioning of either engine or either 
propeller. 

A study of recovered radio components 
disclosed that No. 1 VOR Navigation 
Receiver was tuned to the frequency of 
the Albuquerque Omni Range Station; No 
2 VOR Navigation Receiver was tuned 
to the frequency of the Albuquerque ILS 
Localizer. Both pilots were using safety 
belts at the time of the crash and had 
been in their proper respective seats at 


takeoff 









DER WAY 


... the development 
of NUCLEAR AIRCRAFT 
at CONVAIR--Fort Worth 


Progress is being made in the Applied Nuclear 
Field at CONVAIR — Fort Worth — in nuclear 
analysis, design and experimentation, including the 
fields of shielding, radiation effects and nuclear 
aircraft technology. 


As an integral part of General 
Dynamics Corporation’s program of 
pioneering in Nuclear Fields, CON- 
VAIR’S activities afford inviting 
opportunities for engineers and 
physicists to enter into Nuclear 
Development at its most 
advantageous stage. 
Terrain Warning Indicator 


This airplane was equipped with a 
Hughes Terrain Warning Indicator, which 
simultaneously flashes a light and sounds 
an alarm when the aircraft is 500 feet, 

5 


1,000 feet, or 2,000 feet from any obstruc 
tion, as set. The obstruction may be any 





where downward from within about 


CONVAIR’S Nuclear Program offers highly rewarding degrees of the horizontal in all directions 
career opportunities both by way of professional accomplish- ahead. astern, or to either side. In other 
ment and personal income. A company-sponsored, in-plant words, it covers a space of almost a complete 
program enables candidates to earn graduate degrees in Nuclear hemisphere below the airplane. On the last 
Engineering. previous flight of this aircraft the Terrain 
Warning Indicator had been functioning 
Fort Worth in the Great Southwest has an abun- and it was one of the items checked, and 
\ dance of sunshine and dry, fresh air conducive to outdoor found to be working properly, during the 7 

living and recreation. Within a few minutes drive of preflight inspection just before the final 

Fort Worth are seven large lakes which provide ample a 


facilities for fishing and other water sports : : 
The subject aircraft arrived in Albu 


For further details write M. L. TAYLOR | querque at approximately 1219 on February 
CONVAIR Engineering Personnel Dept. RR 19, the morning of the final flight. The 


captaiur of that flight, which was TWA 
Fort Worth, Texas No. 300, reported the following items which 


were entered in the aircraft log ; 
C o 4 Vv 7. f itp a. Propellers overrevving on takeoff 

b. Right fuel pressure high in cruise— 
A DIVISION OF GENERAL DYNAMICS CORPORATION indicated 25 psi. 


c. Used alcohol. Requested replenish 


FORT WORTH, TEXAS ment of deicer fluid. 


FORT WORTH Prior to dispatching N 40416 on Flight 


cONVAIn, 
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In strategic locations across the free 
Velalemmelehmmaetete(at me) arloul tela an le:te| 
the skies .. . stand ready day and 
night to protect our frontiers and cit- 
ies. Your confidence is assured in elec- 
tronic devices engineered by Stewart- 
Warner Electric imagination and 
produced with Stewart-Warner 
Electric precision. 


oTEWAR 
WARNE 


ELECTRIG 


‘ * Radar Systems 
4 * Traffic Controls 
* Communications 
* Navigational Aids 
« Countermeasures 


i. 
;% 
+ 


Over_30 ¥ears Of Bxpericnee in Electronic Sw 


RESEARCH #* DEVELOPMENT +«- PRODUCTION 
Address Inquiries to 


STEWART-WARNER ELECTRIC «+ Government Contract 
Division of Stewart-Warner Cerp. ¢ 1300 North Kostner Ave. « Chicago 5 
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HOW TO CALM EMERGENCIES! 











USAF HERCULES 


The early presence of U.S. troops in a 


= trouble zone has often prevented dis- e 7 Co] 
orders and averted actual combat. The 
important thing is getting them there in 
a hurry to meet any emergency. 
The new C-130 Hercules is an excel- J 7 
e lent airplane for this job. This combat a / 
cargo transport carries 92 fully-equipped 
troops at high speed over long routes in 
air-conditioned, pressurized cabins 
which minimize in-flight fatigue. 
ry 
K 
ary 
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The Hercules was designed for urgent 4 LH 
action. Its unique tail ramp permits vg 
troops to run aboard. With its four Alli- 
son [56 turboprop engines it takes off in 
12 seconds, uses improvised runways for ! 

e / 


e landing troops closer to action. 

The Hercules is in quantity production 
today for the USAF as a paratroop 
carrier, Cargo carrier, troop carrier and 
airborne ambulance. It’s another prod- 

2 uct of Government Aircraft Plant No. 6, aa 
in Marietta, Georgia, America’s first : 
turboprop production line for transports. 

LOCKHEED 


AIRCRAFT GORPORATION 


' é 
4 iy 
Georgia Division, Marietta, Georgia 
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Best way to get 
authoritative answers 
on your flexible shaft 
problems 


Call in an S.S.White engineer when working [ 
out any problem involving flexible shafts. He 
has at his fingertips the accumulated knowl- 
edge of over a half a century of specialization 

in the design, manufacture and application of 
flexible shafting to all types of remote control 
and power drive set ups. 


For instance, if 
you’re working on 
a new design, he'll 
be able to save you 
valuable time in selecting the proper shaft, 
and can often make recommendations which 
will help cut costs and improve performance. 


Even when it’s a 

case of replacing 

shafts in an exist- 

ing application, 

his help will prove 

invaluable in sug- 

gesting the correct shaft for the job, espe- 
cially if you’ve been having difficulty with 
the old one. 


Best of all, this advisory service costs nothing 
and entails no obligation. Its one purpose is to 
insure your getting the best in flexible shafting. 

ee 
Flexible shaft — 
information 


for you...» 


Bulletin 5306 has basic information and data | | _, 
on selection and application. Send for a copy. 
Address Dept. V. 4 
S.S.WHITE INDUSTRIAL DIVISION | 
10 East 40th Street, New York 16, N. Y. 


One, 
hMbhie IN FLEXIBLE SHAFTS 


to 4+ $+ +++ 


F-12A a ae j Za s 
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260, these items were taken care of and 
signed off by the ‘TWA maintenance per- 
sonnel at Albuquerque, a Station Service 
Inspection was conducted which indicated 
the aircraft was airworthy. 

At 0716, eleven minutes after the de- 
parture of TWA Flight 260, Pioneer Air 
lines Flight 62, a Martin 2-0-2, took off 
from Albuquerque for Santa Fe, New 
Mexico, using the same runway (No. 11) 
This flight had the same route clearance 
at 10,000 feet which it followed. ‘Tower 
personnel watched this flight proceed out 
the back course of the ILS and still had 
it in sight when it reported over the W eiler 
Intersection at 9,500 feet msl. Its crew 
testified that they encountered only ap- 
proximately one minute of instrument flight 
near the intersection of the back course of 
the ILS localizer and the 240 degree radial 
of the Santa Fe Omni Range. (The Aden 
Intersection, formerly called Jemez.) 

In reference to the renaming of the 
Alameda Intersection to the Weiler Inter 
section, the change was made and published 
as official in the November 30, 1954, issue 
of the Airman’s Guide. This change in 
name was made to avoid any possible con- 
fusion with the Alameda Low Frequency 
Homer, only three miles away. 

Captain Spong had been originally quali- 
fied to fly the Albuquerque-Santa Fe route 
in 1947 and had been route checked over 
it on February 13, 1955. He had flown 
this route eleven times previously during 
February 1955. First Officer Creason was 
flying it for the first time that month 
although he had been over it twice during 
the previous month, 


ANALYSIS 


The flight took off at 0705 and the 
only indication of the actual crash time 
is the watch found impact-stopped at 0713 
If we assume that this tells the duration 
of the flight as eight minutes, it is evident 
that the aircraft was flown straight from 
the airport to very near the crash site for 
there was not time to do much more than 
traverse the intervening 13 miles. The testi 
mony of ground witnesses confirms this 
straight course 

The magnetic course from Albuquerque 
to the crash site (and to Santa Fe) is about 
30 degrees and the wreckage was strewn 
in a manner indicating a direction of flight 
at the moment of impact of about 320 
degrees magnetic while in a left climbing 
turn. This means that the aircraft was 
turned to its left about 70 degrees from 
its original heading and climbed just before 
the crash, as if to evade an obstruction. 


Evasive Maneuver Started 


The pilot must have suddenly realized 
that he was practically at the precipitous 
wall of the mountain and acted quickly 
We can only conjecture as to whether this 
realization was spontaneous with the cap 
tain, or the first officer, or induced by a 
warning from the Hughes Terrain Warning 
Indicator of an obstruction ahead, below, 
or both. The realization of the mountain 
ahead may, of course, have been brought 
about by something other than the Terrain 
Warning Indicator, possibly a glimpse of 
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Pressure actuated switches for every 


requirement from zero absolute to 
12,000 psi. Meletron switches are used 
by every major manufacturer of air- 


craft in the United States. 


plays a vital role 


r 











im every success 


Man’s efforts to increase life expectancy comprise one of the noblest 
of all human endeavors. In this field it is significant that several men 


compare experiences when major surgery is indicated. 


Since Meletron products are used by every major aircraft manu- 
facturer, much has been gained from their experiences. Reports of 
their experiences have enabled us to build pressure actuated switches 


that are not only reliable, but exceed the requirements in the 
specifications. k 
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J. M. WALTHEW CO., Boeing Field, Seattle 8, Washington; ROUSSEAU CONTROLS 
Ltd Be nfield Avenue, Montreal 28, ( i JOSEPH C. SORAGHAN & ASSO 
CIATES é Eye Street. N. | Washingt ¢ Db. ¢ J. N. FAUVER CO $562 
Montgome: Road, Cincinnati 12, O} and Waterville, Ohio; GEORGE E. HARRIS & 
COo., Inc., ‘1 E. Douglas Avenue, Wichita 8, Kansas 
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The Boeing B-47—Its six jet engines, each supplying 


6,000 pounds thrust, put it in the 
speed class.” 


“600-mile-per-hour 
Operating range is more than 3000 miles. 


Cold drawn Shelby Seamless Tubes 


provide high strength, low weight 


outrigger struts for B-47 Stratojet 


a 


Re ae 


SHELBY 


U N ii 
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The landing gear of the 100-ton 
B-47 Stratojet consists of dual main 
wheels in tandem with single out- 
riggers attached to the inboard 
engine pods. The outer cylinder of 
each of the outrigger struts is fabri- 
cated from cold drawn USS Shelby 
Mechanical Tubing. 

Shelby Seamless is extremely 
strong and shock absorbent in pro- 
portion to its weight. Thus, it is 
ideal for incorporation into landing 
gears, engine mounts, longerons, 
wing spars, fuselage struts, and tail 
assemblies. Moreover, with Shelby 
Seamless Tubing, the basic shape 
for myriad aircraft parts is already 
made—and each section of tubing is 
as sound as the solid steel forging 
from which it is pierced. Thorough- 
ly uniform and dimensionally ac- 
curate, Shelby Seamless Tubing is 
easy to bend, shape, machine and 
weld. 


Shelby Seamless is produced to 
exacting aircraft standards, in a 
wide range of diameters, wall thick- 
nesses and steel analyses. For fur- 
ther information or for help in 
applying Shelby Seamless Mechan- 
ical Tubing to your design speci- 
fications, write to National Tube 
Division, United States Steel, 525 
William Penn Place, Pittsburgh 
30, Pennsylvania. 


“WALLS WITHOUT WELDS,” 
the vivid story of the manufac- 
ture of National Seamless Pipe 
and Tubes is available free of 
charge for showing to industrial 
groups, clubs, school groups, etc. 
This educational sound film in 
brilliant technicolor contains 
some of the most dramatic steel 
mill operations ever recorded. 
Write for information. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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SEAMLESS MECHANICAL TUBING 
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terrain close below, or ahead, or both. 
Obviously an evasive maneuver was started 

The Board, in an attempt to determine 
a reason for the pilot’s actions in pursuing 
the course flown, explored all possible evi 
dence and circumstances. Consideration was 
given to a possible misunderstanding in the 
ATC clearance 

It is interest.ng to note that the 026 
degree radial of the Santa Fe Omni Range, 
which is 206 degrees from that range, is 
very nearly in line with the Albuquerque 
Airport and the crash site. This 1s con 
sidered to be a highly remote source of 
navigational error particularly considering 
the excellent weather existing along the 
authorized route 

As previously stated, the first officer was 
relatively unfamiliar with the Albuquerqui 
area. In identifying the location of th 
Weiler Intersection the 026-degree radial 
ef the Albuquerque Omni was mentioned 
Had this course been flown with the re 
ceiver tuned to the Santa Fe Omni instead 
of the Albuquerque Omni, the aircraft 
could conceivably have arrived close to the 
point of impact 

It is impossible to know what changes 
may have been made in the radio frequencies 
just prior to the accident. This thought is 
offered with the full realization that it is 
entirely unprovable and completely con 
jectural. The aircraft’s receivers were found 
set to the proper frequencies for using the 
Albuquerque Localizer and Omni Rang 
in accordance with the flight clearance 
However, the flight did not follow this plan 


Could Have Topped Ridge 


It is difficult to conceive of the crew 
attempting to cross a 10,682-foot ridge at 
9,000 feet, especially When the aircraft wa 
capable of climbing to an altitude which 
would more than clear the ridge. The Mar 
tin 4-0-4, grossing 40,027 pounds should, at 
maximum continuous power, climb at 1,500 
feet per minute up to 9,000 feet and slightly 
less than that thereafter. This rate of climl 
would have brought the aircraft several thor 
sand feet above the ridge starting from 
Albuquerque, only 13 miles away. Even 
with much less power the ridge could hav 
been easilv topped. There appears to be no 
plausible explanation of why the airplan 
was not climbed, presuming the pilots flew 
the direct route knowingly 

The course flown was off airways and 
was neither authorized by the Civil Aer 
nautics Administration nor sanctioned | 
TWA. The correct and only permissib! 
course is via Victor 19 airway, which skirt 
Sandia Mountain to the west by severa 
miles. The airways distance between Albu 
querque and Santa Fe is 53.5 miles; 
direct course is 43 miles. This differen 
of 10.5 miles would amount to only abo 
}-minute’s difference in flying time. How 
ever, the flight departed Albuquerque on 
schedule and if it had been flown according 
to the flight plan would have arrived at 
Santa Fe on time 

Wind velocity over the Sandia Mountain 
was indicated to be too light to produce an 
important “mountain effect” such as sever 
turbulence, downdrafts, and erroneous alt 
tude indications. Furthermore, such effc 
when present are manifest over the cres 
and lee slopes, whereas this accident o 
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You have it. But it was not always 
that way. we 

Not so yery) longelago, an en- 
gineer struggledtolobtain a degree. 
Yet afterwards you drove a truck. 
You just could not find a job that 
would let you utilize your hard- 
earned knowledge, much less start 
to build a career. 

Times change, though. The pat- 
tern of events, focused around 
World War II, caused a shift in 
the balance. The demand for engi- 
neers began to exceed the supply 

- SO much so that today there are 


not enough of you to go around. 
. - 


SIKORSKY 


BRIDGEPORT 1, CONNECTICUT 


We need engineers and skilled 
technicians. That hundreds of other 
companies do, too, is extremely 
well evithented merely by thumb- 
ing through the’ pages of any trade 
journal. Why should you choose us 
above them? Perhaps you should 
not. Neither should you come to 
that decision without first becom- 
ing fully aware of our record... 
who we are, what we do, where 
our future lies. We would like to 
tell you about our company. We 
hope, too, that you will reciprocate 
and give us the opportunity to 
evaluate you. You can do this by 
writing to Mr. Richard Auten, En- 
gineering Personnel. 


AIRCRAFT 








JET PROPULSION LABORATORY 


OF THE 
CALIFORNIA INSTITUTE OF TECHNOLOGY 
Pasadena, California 


has positions now open in several fields of 


MISSILE GUIDANCE SYSTEM 
DEVELOPMENT 


This is an opportunity to associate yourself with the 


nation’s foremost guided missile research and develop- 
ment facility. 


1) System Analysis 


Engineers, Physicists of Mathematicians are wanted for rocket guid- 
anca system planning and analysis. The work requires a combination 
of imagination and a high level of analytical ability. Experience in the 
engineering type problems of guidance or related equipment is very 
desirable. This overqll system work provides the opportunity to become 
familiar with a broad variety of interesting and challenging fields. 
Excellent digital and analogue computers are available for use in the 
studies. 


2) Inertial Guidance 


Engineers and Physicists are wanted for missile inertial guidance 
cpymponent development. Work involves design, development and 
evaluation of gyros, accelerometers, integrators, stable platform sys- 
tems and associated apparatus. Particular emphasis is placed on the 
prgblem of achieving component performance under severe environ- 
mental conditions, and on development of advanced testing tech- 
niques. 


3) Layout and Packaging 


Engineers are wanted for layout design and proof testing of elec- 
tronic and electro-mechanical packages with emphasis on meeting 
vibration, temperature, and system operation requirements. 


4) Switching Circuits 
Engineers are wanted to design low power switching, control, and 
power circuit, with emphasis on reliability and ease of operation. 


The Jet Propulsion Laboratory is located in a suburban area of 
Pasadena, California. It offers these advantages: 


Desirable academic associations 

Emphasis placed on research and development 
Excellent laboratory and model shop facilities 
Attractive salaries 

A stable yet progressive organization 


Interviews are conducted by members of our engineering staff. 


Airmail your summary of qualifications to: 


CALTECH | JET PROPULSION LABORATORY 


4800 Oak Grove Drive, Pasadena, California 


Mh 
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curred on the windward slope. 

The captain in command of the flight 
was well experienced over the route Albu- 
querque to Santa Fe. In addition the 
weather was such that visibility along the 
airway was good for many miles ahead to the 
north, The mountains, although partly 
obscured by clouds, were clearly visible from 
V-19 airway. 

The flight took off from runway 11, 
circled the airport to the right, and picked 
up a northeast heading directly toward 
Sandia Mountain instead of pursuing a 
course along the airway to the west and 
north of the mountain. It was contact 
during the turn around the airport and for 
approximately five minutes thereafter before 
entering the clouds obscuring the top of 
the mountain. 

Even if all navigational aids and instru 
ments had failed, all the captain had to do 
was look outside to determine that he was 
not following the airway. Therefore, from 
all available evidence, and the lack of any 
evidence to the contrary, the Board can 
conclude only that the direct course taken 
by the flight was intentional 


FINDINGS 


On the basis of all available evidence the 
Board finds that: 

1. The air carrier, the aircraft, and the 
crew were properly certificated 

2. The aircraft’s weight and center of 
gravity location were within prescribed 
limits. 

3. The aircraft was airworthy and had 
been adequately pre-flight checked upon 
departure. 

4. The fuel supply aboard Flight 260 was 
more than adequate for the proposed flight 

5. The flight was operating under an 
approved IFR flight plan to proceed to 
and follow Victor Airway 19 

6. All ground radio navigational facili 
ties involved in following this flight plan 
were functioning normally, 

7. The Sandia Mountain area was covered 
with cloud before and during the flight. 

8. The flight was dispatched properly 
and the crew had the latest weather data 
prior to departure. 

9. The flight did not follow the instruc- 
tions contained in its ATC clearance. 

10. The flight collided with a cloud 
shrouded mountain while flying an off 
airways course which coincided with the 
direct route between Albuquerque and 
Santa Fe. 

11. All portions of the aircraft were ac 
counted for at the scene of the accident, 
and no evidence of any malfunction or fail 
ure of any component was found. 


PROBABLE CAUSE 


The Board determines that the probable 
cause of this accident was a lack of con- 
formity with prescribed en route procedures 
and the deviation from airways at an alti 
tude too low to clear obstructions ahead 

By the Civil Aeronautics Board: 

Ross Rizley 
Joseph P. Adams 
Josh Lee 

Chan Gurney 
Harmar D, Denny 
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“TO PEACE 


because the awful 
olternative is the ~*~ 
end of all life” 


~ 


Seawolf Launching Invocation, July 21, 
1955, by Lt. Comdr. Paul Fp Bradley, ‘ 
(ChC), USN. “Therefore, reverently we 

ask Thee, O God, of boththe atom’s law and 
man’s reason, to bless and guide them to 

life more abundant . . . to peace . . . because the 
awful alternative is the end of all life.” 


Our expansion program requires: Scientists * Engineers « 
Precision Instrument Makers— write to S. W. Wilson 


‘ies are the last twelve words of the invocation 

given at the launching of “Seawolf.” 

As the second nuclear-powered submarine to be completed 
within the past 20 months .. . it dramatically re-affirms 
our entrance into a brand new era! 


In a smaller way . . . yet significantly . . . it also 
re-afirms Norden-Ketay’s leadership in the field of 
electronics and instrumentation. For based upon 

their experience, research facilities, and performance in 
volume production . .. The Precision Components 
Division of Norden-Ketay was chosen by 

General Dynamics Corporation, builder of “Seewolf,” 
to supply the SY NCHROS which translate electrical 
impulses into positioning data . . . another 

example of how Norden-Ketay serves most of the leaders 
in automatic controls . .. where reliability counts most! 


HEROS « SERVO MOTORS « DIGITAL CONVERTERS « 
RATE GENERATORS « RESOLVERS « MAGNETIC 
AMPLIFIERS « GEAR TRAINS « VARI-OHM 
POTENTIOMETERS « NAVIGATIONAL SYSTEMS « 

FIRE CONTROL SYSTEMS « SERVO MECHANISMS « 
AIRBORNE INSTRUMENTS « BOMB DIRECTOR SYSTEMS 
COMMUNICATION EQUIPMENT « COMPUTERS « 
ACRAGAGE PRESSURE GAGES 


NORDEN-KETAY (CORPORATION 


99S Park Avenue, New York 16, N. Y. 


DIVISIONS: 


The Norden Laboratories, White Plains, N. Y. 
Precision Components Division, New York, N. Y. 
Commack, Long Island, N. Y 

W estern Division, Hawthorne, California 

Instrument and Systems Division, Milford, Connecticut 


SUBSIDIARIES: 


The Frobman Manufacturing Company, Inc., Miami, Fla 
Nuclear Science and Engineering Corporation, Pittsburgh, Pa. 
Vari-Obm Corp., Amityville, Long Island, N. Y. 

Scientific Specialties Corporation, Boston, Mass. 











EMPLOYMENT OPPORTUNITIES 


NATIONAL 
COVERAGE 


hni 


i, selling, office, skilied, manual, ete, 








The Advertisements in this section inci pl t opportunities 


Positions Vacant 
Positions Wanted 
Part Time Work 
DISPLAYED 
The advertising rate is $23.35 per inch for all advertising 
basis. 


appearing on other than « contract Contract rates 
Effective Jan. 2nd rate will be $27.60 per 


quoted on request 

inch. 

- ———s inch is measured %” vertically on s column— 
columns—. to & page. 

Subject to Agency Co 


Send NEW ADS to AVIATION WEEK, 330 W. 42nd St., 
Subject to spac 


Civil Service Opportunities 
Selling Opportuniti 
Selling Opportunities Offered 


— RATES --— 


N. Y. 36, N. Y., 


Employment Agencies 
Employment Services 
Labor Bureaus 


UNDISPLAYED 


$1.80 per line, minimum 3 Hoes. To figure advance payment 
count 5 average words as a 

Effective Jan. = = Lew be : 

Box Numbers lin 

Discount of 10%. if. full | 424 is made in advance for 4 con- 
secutive insertions. 

Not subject to Agency Commission. 


for December 12th issue closing December 2nd 


s Wanted 


0. 


e limitations. 











ENGINEERS ~~ 


Creative 
Opportunities 
with 


Republic Aviation 


SENIOR AERODYNAMICIST Airflow specialist experienced 
tation of high speed flow phenomena. Analytic backgr 
on the control of high speed aircraft 


in in 
1 


SENIOR AERODYNAMICIST An aerodynamics 
more experience) experienced in static and dynamic stability 
frames and autopilots. Able to investigate stability and control pr 
in detail with only general guidance Original ideas and 
required 


SENIOR FLIGHT TEST ENGINEER Experienced in power pla 
performance work Aeronautical plus thermodynamics educati 
ferred. Turbo-jet experience necessary. Unusual opportunity 
specific responsible vacancy 


FLIGHT INSTRUMENTATION ENGINEER Experience 
mechanical or aeronautical engineering with experience 
graphic and electronic flight installations preferred, ground 
accepted. Openings for a senior and junior position are availab 
growing department 


with 
on 


RESEARCH ENGINEERS—HYDRAULIC CONTROLS B. 8S. de 
hydraulic systems. Work involves mechanical and hydraulic 
such as control system frequency response, hydraulic system and 
valve characteristics and high temperature fluids, packings, pum 
related components. Must be capable of planning and conducti 
programs, designing special test equipment, maintaining conta 
vendors and design personnel 


ELECTRONICS ENGINEER Familiar 
ment (communications, navigation 
preferably with 2 to 4 years aircraft 
graduate Duties will include system 
procedures and conducting environmental 
equipment and components 


airborne electronic 
Radar and Auto 
Should be a 


with 
LF.F., 
experience 
investigations, 
on airborne 


tests ele 


work in 
qualified 


DYNAMICS ENGINEER Responsible position open for 
analysis of supersonic aircraft. Good environment of 

and adequate equipment provide means for gaining valuable 
in the field of aeronautical engineering. Mathematics or 

degree required. Very good opportunity for advancement 


engi 


STRUCTURES ENGINEERS Two openings exist for Structures 
neers with thorough experience in airframe stress analysis and str 
design of major airframe components. A working knowledge of 
methods and aircraft shop practice together with demonstrated 
to direct a small group is also desired 
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ou'l 
accident 
for 
NEW 
side 

worries. 
ind reasonable 
where 
while 
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NOTE THESE REPUBLIC BENEFITS 


salary scale, and important personal benefits: life, health and 

insurance up to $20,000, company paid, plus hospital-surgical benefits 
whole family; and 2/3 of the cost of collegiate and graduate study 
ALL-EXPENSE-PAID RELOCATION PLAN, for those living out 
the New York City and Long Island area, relieves you of all financial 
The company pays interview expenses for qualified candidates; actual 
costs of insured moving of household and personal effects, and 
necessary, free storage up to 30 days. Also $10 per diem up to 30 days, 
getting settled. And of course you'll live and work on fabulous Long 
playground of the east coast. 


| enjoy a top 


the 


land, 








Please address complete resume, —_—e 
details of your technical background, 


Assistant Chief Engineer 


Administration 


Mr. R. L. Bortner 
STEP LIMA AVIAFIaoy 


FARMINGDALE, LONG ISLAND, NEW YORK 


ound. To do v 


engineer 5 ye 
of air 


init 
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aircraft 
experience 


problems 
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experience 
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R, 
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ne or EF 


e 
GYROSCOPICS 


Research facilities that enable you to 
test out your most revolutionary ideas 
and encouragement to publish original 
work available to the engineer experi- 
enced in precision gyroscopic equip- 
ment. 

Assignments in the field of missile 
guidance systems will include both 
mechanical and electrical problems in- 
volving lubrication, temperature con- 
trol, bearings, vibration and shock 
mounts, development work in compo- 
nents such as pickups, accelerometers, 
amplifiers and computers, plus project 
work on complete gyroscopic systems. 

ME, EE or equivalent experience re- 
quired. Send resume in confidence to: 
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Technical Per 


ARMA 


Div. American Bosch Arma Corp. 
Roosevelt Field, Garden City 
Long Island, N. Y. 
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equip 
pilots), 
college 


FLIGHT ENGINEERS 


Immediate openings for flight engineers de- 
siring international flight career (New York 
Base), with 


PAN AMERICAN 
WORLD AIRWAYS 


Beginning salary $5670. 
include retirement & life 
30-day vacations per yr., discount travel, 


test 
pctronic 


flutter 
people 


neering 


Engi 
Employee benefits 
insurance plans, 


energy 
ability 


etc 


citizens, maximum 


college engi- 


Applicants must be U. S. 
age thru 31 yrs., H.S. grads, 
neers preferred, able to pass flight physical, 
ht. 5'6” to 6'4”. 

Must have A&E Licenses and qualify for CAA 
Flight Engineer Exam, OR, have completed 
CAA Flight Engineer written examination 


Contact your nearest employment office: 


28-19 Bridge Plaza North, LIC, N.Y. ST 6-5858 
Int'l Airport, Miami, Fla. Tel. 64-5411 
Int'l Airport, San Francisco, Cal. PL 5-7000 
Seattle/Tacoma Int'l Airport, Seattle, Wash. 
CHERRY 3-400 
or 
Asst. Chief Flight Engineer, Int'l Airport 


Houston, Texas. OLIVE 4-2673 














AVIATION WEEK, November 28, 1955 





EMPLOYMENT OPPORTUNITIES 





THIS NEWEST RCA PROJECT 





CALLS FOR... 


CREATIVE ENGINEERING MINDS 





AND REAL LEADERSHIP! 


TALOS 


GROUP LEADER—COMPUTERS—Supervise design and development of Analog 


and Digital Computers. 











PROJECT ENGINEER—ENGINEERING REPORTS—Prepare comprehensive engi- 


neering reports by consultation with development engineers; design and devel- 





opment experience necessary. 


PROJECT LEADER—DATA PROCESSING—Supervise projects involving radar 


video processing equipment (analog and digital). 





MANAGER—RADAR CIRCUITRY—Super\ ise design and development engineers in 


complex electronic equipment. 





MECHANICAL DESIGN CONSULTANT—Direct the mechanical design activities of 


weapons systems and radar. 





SYSTEMS ENGINEER—Perform complex systems analysis, synthesis and devel- 


opment of major weapons systems. 








PROJECT LEADER FIRE CONTROL—Technically direct a major Radar Fire Con- 


trol project. 





ENGINEER—SERVO MECHANISMS—Analyze transient of loop response; develop 


position control and hydraulic servos. 


JOIN THE TEAM OF RCA SCIENTISTS NOW AT WORK ON THESE CHALLENGING ASSIGNMENTS! 


Please send resume of your qualifications to: 


Mr. John R. Weld, Employment Manager, Dept. B-2L, 
Radio Corporation of America, 
30 Rockefeller Plaza, New York 20, N. Y. 


RADIO CORPORATION OF AMERICA 


@ DEFENSE ELECTRONIC PRODUCTS 
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EMPLOYMENT OPPORTUNITIES 
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the art in electronics and microwave 
development and design. Good salaries, 


all employee benefits, ideal suburban 
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4 major aircraft project. 
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OUTSTANDING 
ENGINEERING 
OPPORTUNITY 


Are you a specialist or a recent 
graduate proficient or interested in 
one or more of the following fields? 


® Aero-Thermodynamics 
® Internal Aerodynamics 
@ External Aerodynamics 
® Ballistics 


© Ram Jet and Turbo Jet Test 
and Performance 


® Transonic and Supersonic 
Design and Test Operations 


© Turbine and Compressor 
Design 


Sverdrup & Parcel, Inc. is engaged 
both nationally and internationally 
in design and consultation of ad- 
vanced and unusual areonautical 
test facilities which require the 
theory and application of these 
special fields. The wide variety of 
our work, embracing the design 
and review of industrial develop- 
ment facilities, offers challenging 
problems and provides excellent 
opportunity for individual develop- 
ment and advancement. 


Starting salary and extent of re- 
sponsibility are dependent upon 
individualy ability and experience. 
Fringe benefits include: an unusu- 
ally attractive Employee Benefit 
Plan which furnishes insurance 
features and provides for retire- 
ment; paid vacations, holidays and 
sick leave; overtime rates; and an 
employees’ club which offers inter- 
esting social and practical values. 
Two accredited universities offer 
opportunity for advanced educa- 
tion. 


Your letter of inquiry will receive 
prompt attention and reply. Please 
write to— 


SVERDRUP & PARCEL, Inc. 


Consulting Engineers 
915 Olive St. Louis 1, Mo. 
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EMPLOYMENT OPPORTUNITIES 


aerial attack 


Q: What has this to do with the aircraft industry 

and you? 

A: It may have plenty to do with both. Here’s 
how: 

Football teams are judged by scoring ability in 
top competition—teamwork, form, ability, strategy, 
class. So, too, are aircraft companies. 

Martin has created one of the finest engineering 
teams in the whole world of aviation. And under 
the new Martin concept of design and development 
by team operation, every engineering problem 
from today’s experimental contract to the frontier 
problems of the future—is the target for a coor- 
dinated “aerial attack” by a top-flight team of 
specialists. 

Result: Martin’s team operation technique has 
opened up important opportunities for young 
creative engineers. 

Contact J. M. Hollyday, Dept. A-11, The Martin 
Company, Baltimore 3, Maryland. 
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EMPLOYMENT OPPORTUNITIES 


Wlithole st Capra 


HAS IMMEDIATE CAREER OPPORTUNITIES 





FOR 


e Chemical Engineers 
Mechanical Engineers 
Aeronautical Engineers 
Chemists 


Statisticians 


Va 


¢ THIOKOL CHEMICAL CORPORATION'S well integrated pro- 
grams in advanced Rocket Motor Design and Development, Pro- 
pellant Research, Process Techniques, Formulae Evaluation, Man- 
ufacturing Problems, and related work have established its leader- 
ship in the increasingly important field of Solid Propellant Rock- 
etry and Propulsion Systems. 





Stable employment, professional growth and advancement, with 
full company benefits are offered at three locations—northern Ala- 
bama, eastern Texas, and northern Maryland. 


Your resume of training and experience or letter of inquiry will be 
given prompt and welcome attention. Previous experience in the 
rocket propulsion field is not essential. 


Write to: Personnel Department 
THIOKOL CHEMICAL CORPORATION 
REDSTONE DIVISION 

HUNTSVILLE, ALABAMA 





IN SOUTHERN CALIFORNIA 


HAS 3 EXCELLENT POSITIONS OPEN FOR 
SONAR DESIGN ENGINEERS 


Pacific Division is engaged in the development of sonar equipment for the 
United States Navy. This project represents an exceptional opportunity for 
sonar design engineers with a minimum of 3 to 4 years professional experi- 
ence, Please write to W. C. Walker, Engineering Employment Manager. 


dix 
PACIFIC DIVISION 


“Bendix Aviation Corporation 
NORTH HOLLYWOOD CALIF 
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CALTECH 


SOUTHERN CALIFORNIA 
COOPERATIVE WIND TUNNEL 


Pasadena, California 


AERODYNAMIC DEVELOPMENT AND 
TEST PROJECT ENGINEERS 


B.S., M.S. or Professional Degree in Aero- 
nautics. Theoretical and experimental in 
vestigations in the field of wind tunnel de- 
sign, development, and operation. 


MECHANICAL DESIGN ENGINEERS 


B.S. 
chanical and machine 


in M.E, Experienced in general me- 
design. 


ELECTRICAL DESIGN ENGINEER 


B.S. 
tion 


required. Experienced in instrumenta- 
or electronic industrial control. 


© Competitive salaries 







® Outstanding benefits 






®@ Opportunity for grad. study 





@ Relocation expenses paid 






Send resume or write for 
further information to: 







Mr. J. N. Ewart 


CALIFORNIA INSTITUTE 
OF TECHNOLOGY 


Pasadena, California 















ENGINEER 








An Interesting Assignment 
In an Advanced 


Guided Missiles Program 


You'll be responsible for keeping 
abreast of “the state of the art 
in evaluating, selecting and 
ommending radiation-type fusing 
equipment for system application 
in missile atomic weapon's fusing 
and arming systems rhis 
cludes both missile-borne equi 
ment and field test equipment 
employed for radiation-type fu 
ing 
This position with General Elec 
tric offers numerous personal and 
professional advantages, includ 
ing excellent salary, fine working 
and living conditions, technical 

’ courses, and other benefits 

ee Please send resume to: 

ae? MR. JAMES HEVELIN 

¥ Special Defense Projects Dept. 

fe : 

| Of GENERAL @ ELectRIC 

aes 

e 2900 Campbell Avenue 

ie Schenectady, N. Y, 
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ENGINEERS 


NORTH 
AMERICAN'S 
MISSILE 


Dept. offers 
ENGINEERS, 
PHYSICISTS. 
DESIGNERS 


Careers in design 
and development of 
Guided Missil 
*ioneer in guided missiles since 1946, N.A.A.’s 
issile department S today a eade 
AA i prime mitractor f the SM-64 
AVAHO INTERCONTINENTAL GUIDED 
ISSIL! You can n tl 100888 
ou can work wi the nation ading mis 


th 
Slle engineers in N.A.A.’s apid expanding 
research and development program 


M 


CONSTRUCTION ESTIMATOR Experienced 
in special purpose reinforced nerete buildings 
and heavy equipment installation 


STANDARDS ENGINEERS Analyze and 
prepare Standards and specifications 

CONTRACT SPECIFICATIONS — WRITERS 
AND ENGINEERS Write detailed specifica- 
tions f upport equipment and major missile 


components 


ELECTRICAL ENGINEERS Research — 
Missile Airframe Industrial 


ine and carry nvestigational and 
r xental programs regarding sheet metal 
forming and formin 10ds. BSME or metal 
lurgical engineering plus 3 vears’ experience in 
oo metal forming, preferably in aircraft 
i@ it 


FORMING & FABRICATION ENGINEERS 


FLIGHT TEST ENGINEERS DATA AN- 
ALYSIS Evaluation of Missile Flight Test 
and participation in their planning and execu- 
tion. Technical and scientific background re 
quired. 


AERODYNAMICISTS Missile system de 
sign and development offers you the challenge 
of the future 


Supporting Personnel 
ELECTRONIC HANDBOOK WRITERS 


COMPUTER PROGRAMMERS 
Mathematician Exper. on 701 


CONTACT BOX A-M3 
Engineering Personnel 
Department 9120 


12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 


NORTH 
AMERICAN 
AVIATION 
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THE ELECTRONICS DIVISION 
OF 
GENERAL MOTORS 


* 


Our current monthly turn- 
over figures are phenomenally 
good. Have been, we are proud 
to say, for years. It speaks 
well for the job opportunities, 
working conditions and the 
wages we pay our Engineers 
and Designers. Investigate 
for your future. Write 


us today. 


EMPLOYMENT OPPORTUNITIES 


, 
| 


PIONEERING 
OPPORTUNITIES 


in the following fields! 

@ MISSILE GUIDANCE 
SYSTEMS 

© JET and TURBO PROP 
ENGINE CONTROLS 


© BOMBING 
NAVIGATIONAL 
COMPUTER SYSTEMS 


@ AIRBORNE FIRE 
CONTROL 


© U.HLF. 
COMMUNICATIONS 


© MICRO-WAVE 
EQUIPMENT 


Write today for Employment Application: 
Mr. Louis R. Berks, Supervisor of Employment 





AC SPARK PLUG ® 


THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WISCONSIN 
i a. eee ee . 





THE APPLIED PHYSICS LABORATORY ® 
OF THE JOHNS HOPKINS UNIVERSITY @ 
offers an exceptional opportunity for @ 
professional advancement in a well 
established Laboratory with a reputa 
tion for the encouragement of | indi 
vidual responsibility and self-direction 





Our program of 
GUIDED MISSILE 
RESEARCH and 
DEVELOPMENT 


provides such an opportunity 
for men in: 


SUPERSONIC MISSILE DESIGN 
WIND TUNNEL TESTS AND 
DATA ANALYSIS 
RAMJET DESIGN AND ANALYSIS 
MISSILE SYSTEMS DEVELOPMENT 
DESIGN AND LAYOUT OF 
MISSILE COMPONENTS 
RESEARCH AND ANALYSIS IN 
AERODYNAMIC STABILITY & 
CONTROL 


we 


- 


part of a 
individuality; 
completely integratee wey 
sponsibility from design conce 
Melpar measures UP to your 
omplete resume to 


Please send resume to: 


ecoeeeeeeeeeeeceeeeeeeeeseeesee 


Professional Staff Appointments 





geo a) 








= 


NORTHERN IRELAND 


offers you great opportunity in the 
Aircraft Industry. 


Permanent posts await you at 
SHORT BROTHERS & HARLAND 
LIMITED, if you are a graduate 
engineer, technician or draughtsman 
with experience in these fields 


AIRCRAFT 
MECHANICAL 
ELECTRICAL 
ELECTRONIC 
HYDRAULIC 
PRECISION ENGINEERING 


The factories are new and conditions 
are good. Housing assistance, free 
medical services and a Pension Fund 
are available. 


EMPLOYMENT OPPORTUNITIES 
AS ee 
Electronic * Mechanica 
ENGINEERS DESIGNERS * DRAFTSMEN 
) re success? 
.. How do you Measu 
». others by 
ie » by ; és heor 
Some measure success ee am to 12 ena a 
the enjoyment they get out ombination of Automation 
the true measure of success 1s aC as ile e Microwave Technique 
both plus the = your ¢ e Oe ae Oe 
ized and appreciated. , e Analog Computers 
“os pur find diversity pric geen “ Digital Computers 
nity for professional Brow ey ing their | ” Handing Eauimet 
highly creative staff ee . 5 | oRadarand 
and they benefit from Me me ae 
d facilities for system re Electronic Equipment 
pt through pro- e Pulse Circuitry 
e Microwave Filters 
duction. Flight Simulators 
To learn how : nae 
own standards send ¢ : e Electro-Mechanical 
Technical Personnel Representative Design 
aa e Quality Control 
melpar, imc. |S". 
idi ¢ Westinghouse Air Brake Co Church, Ve- 
2000: Atington Bid, Dept AW NN, oO age, Mot APPLIED PHYSICS LABORATORY 
ss. ° o 
11 Galen Street, Watertown, © ee THE JOHNS HOPKINS UNIVERSITY 
8615 Georgia Avenue 
- Silver Spring, Maryland SD 
FALLOUT LA 
CHIEF OF MANUFACTURING 
METHODS AND RESEARCH 
Well-established, prime airframe manufacturer has 
openings for a Chief of Manufacturing Methods 
and Research and a Supervisor, Manufacturing 
Research in its Manufacturing Engineering Divi- 
sion. The Supervisor, Manufacturing Research will 
report to the Chief of Manufacturing Methods and 
Research who will be responsible for providing 
research data and standard applications regarding 
tooling, manufacturing methods and machine tool 
utilization to tool planning, tool design and manu- 
facturing personnel. 


: and here is the chance for 
Ulstermen to return HOME to a 
rapidly expanding industry with chal 
lenging problems of great interest 


Job requirements include broad knowledge of air- 
craft tooling in the fields of research, design plan- 
ning, methods and processes equivalent to four 
years’ technical college plus ten years’ experience. 
Both positions include base salary in five-figure 
bracket. 


Applicants must be American citizens and willing 
to relocate within U.S.A. Expense-paid, confidential 
personal interviews will be arranged with qualified 
applicants submitting resume to: 


Applications to 
Staff Appointments Officer, P. O 


Box 241, Belfast, Northern Ireland, 
quoting S.A.110. 





ON 





WANTED 


AIRCRAFT RADIO MAN 


with Bendix, Collins, ARC, Lear, etc. experience 
on corporation aircraft. Modern, fully equipped 
shop in East. Excellent living, working conditions 


P-8470, Aviation Wee} 
330 W. 42 St., New York 36, N.Y 


520 No. Michigan Ave., Chicago 11. I 


HAA 


= P-8417, Aviation Week 








Sal 


sil 


r 
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ENGINEERS 


PERMANENT 
CREATIVE OPPORTUNITIES 
FOR 


ELECTRICAL 


AND 


MECHANICAL 
ENGINEERS 


A 
o 
Bendix 
Immediate openings for . . . 
SENIOR COMPUTER ENGINEER 


analog computers with control applica 
tions. A degree in electrical engineer 
ing, or math and physics required 


gas turbine, ram jet, and rocket types 
Work will be with hydra-mechanical 
pneumatic and electrical components 
The fuel metering research facility in 


engine simulators. 


MAGNETIC AMPLIFIER 
SYSTEMS ENGINEER 


Electrical engineer supervisory capacity 
on research and development of mag 


and component design and testing 
supervising other engineers and tech 


COMPUTER ENGINEER 


Graduate engineers thoroughly quali 
fied as a digital computer programmer 
capable of hemndling engineering and 


personnel in preparation of data for 
computer applications. Set up new ap 


and control problems characteristic of 


gear fields. 


LIQUID PROPELLANT 
ROCKET CONTROLS ENGINEER 


Mechanical or electrical engineer to su 


of liquid propellant rocket controls, sys 
tems design, component design, de 
velopment and testing. 

The salary of these positions will be 


determined by your ability and ex- 
perience. 


Send detailed resume listing educa 


tion, engineering experience, and 
salary requirement to: 


TECHNICAL EMPLOYMENT DEPARTMENT 
BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 


401 North Bendix Drive 
South Bend 20, Indiana 


We guarantee you an immediate reply— 


At least five years experience with 
Activity is in the field of aircraft and 


missile power plant controls, including 


cludes an analog computer and jet 


netic amplifier circuitry, control systems, 


production calculations, to train present 


plications. Work with complex dynamics 


the jet engine fuel system and landing 


pervise the research and development 
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EMPLOYMENT OPPORTUNITIES 


HURRICANES 
HARNESSED... 


_..for flight progress 


Huge compressors. . . Velocities, 
TWO... THREE... TEN times 
the speed of sound . . . World’s 
largest electric motors... Unique 
test sections for development of 
PROPULSION SYSTEMS, AIR- 
CRAFT, GUIDED MISSILES...A 
variety of interesting tasks for 
engineers of ARO, INCORPORATED, 
operating contractor for the Air 
Force’s ARNOLD ENGINEERING 
DEVELOPMENT CENTER. 


Pace your professional growth with 
the stabilized future...the prog- 
ress of AERONAUTICAL RE- 
SEARCH AND DEVELOPMENT . 
. .. AERONAUTICAL, ELECTRI- 
CAL, MECHANICAL engineers, 
TECHNICAL SPECIALISTS... 
investigate the current staff op- 
portunities with ARO, INCOR- 
PORATED.... Enjoy your work .. 
and enjoy your living in clean, 


comfortable TENNESSEE... 
Write Lee Kelley, Box 162 


TAG a Ol Wik Oe 


TULLAHOMA, TENNESSEE 








canopy ak mentee rns 9 eee sen —— 


EMPLOYMENT OPPORTUNITIES 





* DESIGN SPECIALISTS 


Steady employment in smog-free San 
Diego, fine Se eee 
BSME or 
experience pre ate Liberal relocation 


< plus 3 or more years’ 





Gas Turbine Engineers 


LIVE IN SOUTHERN CALIFORNIA 


Outstanding openings now for qualified 


* EXPERIMENTAL ENGINEERS 


with opportunities for superior men 
to rise rapidly to the position of 


* PROJECT ENGINEER 


allowances. Needed for responsible 
positions in our rapidly expanding 
programs in gas turbine engines and 


airborne controls. 


Replies will be kept confidential. Write, giving 
resume of experience to DALE A. COBB, A-120 


SOLAR 


AIRCRAFT COMPANY 
SAN DIEGO 12, CALIFORNIA 





| Chief Field Engineer (Electronics). 


SKILLED 


PILOTS 


AVAILABLE 
No Fee to Employers 
PILOTS mete yd AGENCY 


eter Airport 
Hasbrouck Neignts - He 1214 

















REPLIBS (Bow No.): Address to office nearest you 
NEW YORK: 330 W. 42nd St. (36) 
CHICAGO: 520 N. Michigan Ave. (23) 
SAN FRANCISCO: 68 Post St. (4 
LOS ANGELES: 1111 W ilshire ‘Blvd. (17) 


POSITION VACANT 


Corporation Pilot. A Rapidiy expanding 
company in the electronics and automation 
field wants a pilot to fly D-18 type aircraft. 
Applicant should have a degree, enginee ring 
preferred, along with airline or multi-engine 
corporation flying experience. Age 28 to 38. 
Midwest location. This man will have the op- 
portunity of building a lifetime career in 
other phases of the company’s operations. 








| Send resume including salary to Box P-8379, 


Aviation W eek. 


POS! TION WAN TED 


Desire 
opportunity to organize or improve field en- 


| gineering division. Four years field engineer- 
| ing. Technical newsletter experience. 


Source 
of technical personnel to become field engi- 
neers. ge _35. PW-8253 Aviation Week. 


PART TIME ‘WORK WANTED | 


Seattle sales engineer seeks = -time work 
for upplier aircraft only. PTW W-8260, 
Aviation Week. 





ENGINEER 


GUIDED MISSILES FIELD 


Opportunity in an important and fast- 
growing field where creative ability is 
quickly recognized. If you have elec- 
trical experience or background, inves- 
tigate these opportunities with General 
Electric 


Position for Man to Design, 
Develop and Evaluate: 


Electrical equipment for use with mis- 
sile fusing and arming systems, in- 
cluding missile-borne power supplies 
and relay control systems with associ- 
ated electrical wiring and cabling. 


Electrical field test equipment for 
checking performance of all missile- 
borne fusing and arming equipment 
during the course of fleld assembly and 
during preflight preparations immedi- 
ately prior to launching. 

You'll be working with one of the na- 
tion’s top industrial organizations, 
where living and working conditions 
are considered excellent. Excellent 
salary 


Please send resume to 


MR. JAMES HEVELIN 


Special Defense Projects Dept 
Rm. 206A 


GENERAL @® ELECTRIC 


2900 Campbell Avenue 
Schenectady, N. Y. 


( 





SUPERVISOR 


Man qualified in all phases of 
overhaul, conversion & interiors 
of aircraft for executive use. 
Please reply in detail outlining 
qualifications and experience. 
Position requires locating in 
southeastern section of U.S. All 
replies strictly confidential. 


P-8366, Aviation Week 
330 W. 42 St., New York 36, N. Y 











PILOT WANTED 
FOR LEARSTAR 


Must have current ATR, 5000 hrs. mini- 
mum, mechanical experience preferred, 
salary commensurate with experience. 


P-8331, Aviation Week 
620 N. Michigan Ave., Chicago 11, Ill. 











100 





STRESS ANALYSTS 
AND STRUCTURES ENGINEERS 


Growing engineering research and devel- 
opment organization needs men with one 
to five years experience preferably in ther- 
mal and stress analysis, aircraft or missile 


structural work. 


Apply Personnel Department, 


Aerophysics Development Corporation 
(Subsidiary of Studebaker-Packard) 


Box 949 Santa Monica, California 








FOR RATES OR INFORMATION 
About Classified Advertising 


Contact The McGraw- 
Hill Office Nearest you. 


ATLANTA, 3 
1321 Rhodes- 
Haverty Bldg. 
WaAlnut 5778 


W. LANIER 


DETROIT, 26 
856 Penobscot Bldg. 
WOodward 2-1793 


L. SEEGAR 


LOS ANGELES, 17 
1111 Wilshire Blvd. 
MAdison 6-4323 
G. JONES 

G. McREYNOLDS 


NEW YORK, 36 
330 West 42 St. 
LOngacre 4-3000 
CHICAGO, 11 
520 No. Michigan %. LAWLESS 
Ave. W. SULLIVAN 
MOhawk 4-5800 D. COSTER 


H. BOZARTH PHILADELPHIA, 3 
W. HIGGENS 17th & Sansom St. 
Rittenhouse 6-0670 


J. WILLIS 
E. MINGLE 


BOSTON, 16 
350 Park Square 
HUbbard 2-7160 


P. McPHERSON 


CLEVELAND, 15 
1510 Hanna Bldg. 
SUperior 1-7000 


C. J, LOUGHLIN 


ST. LOUIS, 8 
3615 Olive St. 
Jefferson 5-4867 
H. BOZARTH 
DALLAS, 2 
Adolphus Tower 
Main & Akard Sts. 
PRospect 5064 


J. CASH 


SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 


T. WYCKOFF 
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EMPLOYMENT OPPORTUNITIES 





ENGINEERS 
North American's 


SUPER 
SABRE JET 


Engineering Careers 
OFFER 


© Top salaries © Maximum 
employee benefits © Chal- 
lenging work in future air- 
craft design and development 
® Positions to match your ex- 
perience. 


Long Range Opportunities 


ENGINEERING DEGREES REQUIRED 
FOR POSITIONS LISTED BELOW 
Electrical 
Design 
Power Plants A continued expansion of Raytheon’s Missile and Radar Division 
Research has created long range opportunities for experienced engineers 
Aerod . Raytheon’s M & R Division is housed in a modern laboratory 
erodynamics 20 miles from Boston in a country setting and offers a choice 
Structures of urban or country living, excellent recreational facilities and 
Vibration & Flutter proximity to the educational, cultural, and entertainment 
Controls advantages of Boston 
Electronics 
Heat Transfer 
Instrumentation 
Servomechanisms 
Dimensional Mathematics 
Computer Programming 
Weight Control Salary and advancement commensurate with ability. Liberal 
Mathematics vacation, sick leave, group life and health insurance and a 
(Preliminary Design) worthwhile pension system. Tuition support plan for engineering 
Laboratory Testing courses. Relocation expenses paid 


Aeroelasticity Specialists 7 
ASSOCIATED PERSONNEL 
Technical Artists 
Technical IIlustrators 
Design Illustrators 
Draftsmen 

& 


GROUP OPENINGS 


for ENGINEERS 


Raytheon’s M & R Division has prime contracts for missile 
systems involving overall responsibility for system design in 
cluding air-frame, guidance, motor and auxiliary equipment 
The Division is engaged in all phases of missile development 
from study programs through design, development, and flight 
testing to production 


AERONAUTICAL ENGINEERS 


Experience in aerodynamic design, testing and performance anal 
ysis required Knowledge of supersonics and missile experience 
desirable 


HEAT TRANSFER ENGINEERS 


Experience in design of heat transfer equipment required. Applica- 
tions of cooling techniques to missiles and airborne electronic equip 
ment desirable 


for ELECTRICAL ENGINEERS 


Experience in fractional horsepower, 
AC and/or DC, electrical motor design 
required. 


Wind Tunnel Instrumentation 
Engineers 
For design of electrical circuits 
wind tunnel tests. 2 years exp. in use 
of electrical instruments and evalua 
tion of circuits 
NAA HAS BUILT MORE AIRPLANES 
THAN ANY OTHER COMPANY IN THE 
WORLD. 


Contact Box AW-04-101 
Engineering Personnel 
North American Aviation 
Los Angeles International Airport 
Los Angeles 45, Calif. 


NORTH 
AMERICAN 
AVIATION 
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SENIOR STRESS ANALYST 


Five or more years experience in missile or airframe stress analysis 
design and testing. Must be capable of planning and executing 
projects involving stress analysis and static and dynamic testing 
of missile airframes, airborne electronic equipment aircraft modifi 
cations and reinforced plastics 


If you are interested please send us a few details concerning 
your experience. A mutually convenient time and place for 
interview of qualified applicants will be arranged. Address 


G. P. O'Neil 











MISSILE AND RADAR DIVISION — BEDFORD, MASS. 





SEARCHLIGHT SECTION 





FINANCING 
d 
PURCHASE__LEASEBACK 


Available for Multi-Engine Aircraft 


BO-8443, Aviation Week 
330 W. 42nd St., New York 36, N. Y 


Presenting FOR SALE 


“The “Jropicana™ 


Executive DC-3 








Ready for immediate delivery 


Remmert -Werner 
f 
A new, dynamic concept in executive aircraft design... 


or 
look. Luxuriously custom-crafted interior, created by Chorles Butler Asso- A D A FE 


ciates, permits unobstructed 300-degree vision...and yet retains the Bendix C-band 


intimate warmth of a well-appointed clubroom. Lembest tield St. isos Me. 


the real forward 





A complete 8,000 hour overhaul. Complete new radio and instrumen- 
tation. Wright 1350 horsepower engines; zero time. Cruising speed over 
200 miles per hour. 26,200-Ibs. gross take off weight. 


tlre For Sate 





SALE or LEASE 


CESSNA 310 


Demonstrator—Iimmediate Delivery 
$11,000. off list, $54,000.—400 hours 
INTERNATIONAL AVIATION IND. INC. 


Executive DC-3 
Just completed thorough 8,000 hour 
overhaul. Wright R 1820-72A, 1350 
horsepower engines (other engines op- 
tional). Ready for completion to your 


PERSONAL SPECIFICATIONS 


Executive Lodestar 
Engines: P&W R 1830-75. 1350 
horsepower. Ready for immediate 
delivery, fully equipped OR can be 
modified to your 


PERSONAL SPECIFICATIONS 


White Plains, N. Y. 
Telephone WH 8-2049 








FOR SALE 
AERO COMMANDER 560 


List Approx. $90,000.00 
Our Price: $59,500.00 


GRAUBART AVIATION 
, it 


L 2 677 N. Michigan MOhawk 4-7190 Chgo 11 
AIRCRAFT CORPORATION Lambert Field 
St. Louis, Mo. 
INC. PErshing 1-1710 


has Collins 


17L4—17M—51R—51V—51X—51Z 


Communications—Navigation 


We Own the Aircraft 
We Offer 


Now in stock: Clean C-4é6s, 
C-82s and Aero Commanders 








Write, wire or call: Herrol Bellomy, executive vice president 


International Airport @ Miami 48, Florida @ Phone: 64-0611 




















REPLIES (Bow No.): Address 


Sale 
D18S BEECHCRAFT 


Lease 
AVAILABLE FOR IMMEDIATE SERVICE 


Hydromatic propellers 90 Hrs Engines 
S. M. O. 340 Hrs. Airframe since 1000 Hr. 
Inspection De-icers, Anti-icers, 80 Gallon 
Nose Tank, ond many other extras. Radio 
includes: Dual Bendix A. D. F., Dual A. R. C. 
Omni, A. R. C. and Collins Communications 
Painted. Bargain at $42,500.00. 


ATLANTIC AVIATION CORP. 


Teterboro Airport, Teterboro, N. J. 
Phone: Hasbrouck Heights 8-1740 


C-47 - DC-3C 
DOUGLAS AIRCRAFT 


26 and 28 airline passenger aircraft 
for immediate delivery on lease-pur- 
chase, long term payment purchase or 
straight cash purchase at below mar- 
ket price. Aircraft in excellent condi- 
tion having airstair door, outside bag- 
gage compartment. 
Call, write or wire... 


WILLIAM C. WOLD ASSOCIATES 


516 Fifth Ave. New York 36, N. Y. 
Cable: BILLWOLD Tel. MUrray Hill 7-2050 


VEW YORK: 330 W. 42nd St. (3¢ 
CHICAGO 10 N. Michigan Ave 
SAN FRANCISCO: 68 Poat 

LOS ANGELES: 1111 Wilsh 








FOR LEASE 


Corporation Operator will lease aero com- 
mander 560 or 560A—one year basis—Send 
our proposal to FL-8464, Aviation Week, 

30 West 42nd Street, New York 36, N. Y 








WANTED 























Immediate Delivery 


We stock, overhaul! and install 
WRIGHT PRATT & WHITNEY 


R1820 R1830 


—202, —56, —72 —75, —92, —94 


R2000 R1340 R985 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field Inc. St. Louis, Mo. 


NEW P&W 
985-14B 
ENGINES 

Available im- 

mediate deliv- 

ery in their 

Present condi- 

tion 
$4500 each. 

Or, — after 

complete fac- 

tory overhaul 
by Pratt & 


DEAL DIRECTLY 
WITH OWNER 


Dealers protected 
Discount on quan- 


Whitney. FOB tity purchase. 
Hartford. Since these engines can 
$6600 each "0t be replaced, offering must be 


subject to prior sale. Only 2 left!! 
TRADE-AYER COMPANY 
Linden Airport, Linden, N. J. 
Hunter 6-7690 


AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180’s, 190’s, 
170’s, Aero Commanders, Twin Navions, 
Twin Beeches, etc. 

Will Buy Dealers’ Stocks New or Used 
Vest Aircraft Co.’s Skyranch 
BOX 5306, DENVER 17, COLORADO 











We Buy DC-3 and C-47 


also components, fuselages, center sections. Pre- 
fer runout or needing work, airline, passenger, or 
cargo, Pratt & Whitney or Wright. State price. 
time. quantity, type engines 


We are not brokers 


REMMERT-WERNER, INC. 
Lambert Field St. Louls, Mo. 








FOR SA 
TWIN BONANZA 
1955 C-50 
90 Hours TT—$85,000.00 list 
our price: $69,500.00 


GRAUBART AVIATION 
677 N. Michigan MOhowk 4-7190 Chgo 11, Ill. 











FOR SALE—LODESTAR 


Stripped for Conversion 
R1820-56 Engines & Propellers 
“0” SMOH 


gines Overhauled by Stewar 
$s air ft is in Excellent 
$48,500 
MINNESOTA AIRMOTIVE, INC 
Wold Chamberlain Field Minneapolis, Minn. 
Phone: PA-9-8388 








WANTED... 
CLEAN AIRCRAFT— 
Any Category 
We want to buy your airplanes—for CASHI 
We are not brokers. 
GRAUBART AVIATION 
679 N. Michigan, Chicago, MOhawk 4-7190 
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SEARCHLIGHT SECTION 


Priced to Sell! 


cue | RANGER PARTS 


when buying or selling 


COMMERCIAL AND MILITARY AIRCRAFT, ALL UNUSED 


ENGINES PROPELLERS, ACCESSORIES, 
INSTRUMENTS, RADIO SPARE PARTS ° ° 

Immediate Delivery From Warehouse Stock! 
RANGER ENGINE PARTS 


Pieces 
33 
2,298 
120 
504 
240 
20 
25 
i4 





Bearing 
Bearing 
Bearing 
Bearing 
Bearing 
Belt 
Impeller 
Impeller 
Harness 
Gear Assy 
Shaft 
Nut 

Nut 
Washer 


ZEKE 


zx 


JANG 
ee 


zz 


230 Park Ave., N.Y.C. MUrray Hil! 9-3620 


zx 


Bushing 

Nut 

Piug 

Seal 

Bushing (Dowel Hole 
Belt 

Bolt 


(,ear 





bb bb» 


GEGRGACSEEGG6H4G40 600 E Ede edhe edeRs 


EXECUTIVE & AIRLINE AIRCRAFT 
LEASES, SALES & FINANCING 


Also since 1923 the oldest and largest aircraft 

dealers with largest stock parts f Paw, WA‘ 

HS, Douglas 

Frank Ambrose Aviation Co., Inc. 
P. O. Box 181, Miami Int'l Airport 

Phone 88-2444 Miami 48. Florida 


EXECUTIVE TRANSPORT AIRCRAFT 


All Models 
BEECHCRAFT LOCKHEED 
CONVAIR GRUMMAN 
DOUGLAS CESSNA 
AERO COMMANDER 
WELSCH AVIATION CO. 
60 East 42nd Street, Suite 729 
New York 17, New York Murray Hill 7-5884 


Manifold 

Gear Manifold 

C,ear d Crear 

Adapter ‘ Shaft 

Gare 5 7 Shaft 

Bolt 4 Valve 

Slinger Gear Assy 

Plug 4 Manifold Assy 

Cover ; Housing Stud Assy» 
Flange 4 202 Head 

Suppor Head 

Slee ve t 2 Finger 

(Crear Support 

Gear 2 (rear 

Gear Crank Case Stud Assy 
Gear 22 Bolt 

Gear 2 2 Pump Assy 

rranster 2 Housing Assy 

Gag Le 2 Piston 

Slee ve $12 4 2 Piston 

amshaft Assy 

Crane ameshaft Assy 
Support 2 2 sear Aesey 

Rod Ass 20° sasket 

Rearing Ass 2 2 sasket 

(,ear / 

Gear Assy 
(Crear Assy 
(sear Assy ? 
Housing Stud Ass 2 8307 Wiring Assy 
Shaft & Plug Ass 8314 Screw 
Adapter 8320 Ring 

Shaft 8320-05 Ring 

Nut 2 8320-10 Ring 
8320-15 Ring 

F 2 8363 Ring 
Adapter 75 -&363-05 Ring 


7586 Bearing Ba file 
Remmert = R 76 aty Clamp A.68y 


Shaft Plue@ Assy 
Fiywheel Assy 
Spring 
Inc. of Inc. of 
ST. LOUIS TOLEDO 
Lambert Field Express Airport 


Spring 
Specialists in 


DC3 
LODESTAR TWIN BEECH 


Maintenance Overhaul 
Inspection Conversion 
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Rod As.y 
Gear Assy 
Plug 

Piug 

Gap 

Plug 
Crankshaft Assy 
Bushing 
Housing 
Tee Intake 
Cylinder 


(ear Assy 
Nozzle 
Cylinder Stud Assy 
Bearing 
Insert 

Slinger 

Ring 
Cylinder Assy» 
Cylinder Assy 
Rocker Assy 
7962 Bearing 
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Te , Te Our catalog of A N hardware will be sent on 
PARTS & SUPPLIES request. Contact us for your requirements. 


WAVCO . signe COMMERCIAL 

















St. Louls, Mo. 


~aercgraer |! AIRCRAFT PARTS CO. 


Paw continental “Wrieht “Goedrch ” Goodyear 4101 CURTIS AVE., BALTIMORE 26, MARYLAND 
Telephone: CURTIS 7-3300 

















SALES REPRESENTATIVES 














“Take a Heading for Reading” 


SALES AND ENGR. REPRESENTATIVES 
Phone: MUrray 2-2731 TWX WI-259 WUX for the BEST MAINTENANCE © OVERHAUL © MODIFICATION © INSTALLATION 
4231 ae on els Bugincering Ofte READING AVIATION SERVICE, INC. 
WICHITA, KANSAS CITY, FT. WORTH, ST. LOUIS Municipal Airport Phone 3-5255 Reading, Pennsylvania 
DALLAS, CEDAR RAPIDS, DENVER & SEATTLE 
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THE WORLD’S LARGEST 
PRODUCER OF 
READY-TO-INSTALL POWER 
PACKAGES FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR 
WORK AND YOUR LIFE IN 


SOUTHERN 
CALIFORNIA 


We believe we can offer you an opportunity 
to improve your position in the business 
world —and improve your way of life here 
at Rohr Aircraft Corporation in beautiful, 
temperate, exciting Southern California. To 
strengthen our personnel in various depart- 
ments, Rohr has a real opportunity for you 
if you are skilled as an — 


ENGINEER 
(Aircraft Design or Structures) 


LOFTSMAN 
JIG & FIXTURE BUILDER 
TOOL PLANNER + TOOL DESIGNER 


Please write giving complete details 


and we will answer immediately. 
Mr. Ned DeWitt, Personnel Department 21 
Rohr Aircraft Corporation 


INL ta PV aade) 1 te) F Vile)” Chula Vista, California 


9 miles south of San Diego on sunny San Diego Bay. 


WHO'S WHERE 


(Continued from page 9) 


Jack W. Seay, director of ground opera- 
tions for Braniff International Airways. 

Gustave Mize, commercial relations man- 
ager for KLM Royal Dutch Airlines; George 
S. Sztybel, cargo development manager. 

Robert J. Connor, New York sales staff of 
Canadian Pacific Airlines. 

James J. Kerrigan, traffic coordinator for 
Riddle Airlines. 

Emest G. Stout resigned from Convair 
to become assistant manager of business 
development of Ralph M. Parson Co., Los 
Angeles, Calif. 

Arthur Stein, chief research engineer in 
the Systems Research Department of Cor- 
nell Aeronautical Laboratory, Inc. 

Dr. W. Crawford Dunlap, Jr., semi- 
conductor consultant at General Electric 
Company’s Electronic Laboratory, Syracuse, 
N. Y 

Louis E. Dondero, manager of Cleveland 
Rock Drill plant of Le Roi Div., Westing- 
house Air Brake Co 

Dr. Daniel Alpert and Dr. Aaron Wexler, 
associated directors of Westinghouse Re- 
search Laboratories. 

Edward F. O’Neill, traffic manager of 
Greer Hydraulics, Inc. 

B. M. Barrett, director of Appliances 
Marketing Department of Radio Corpora- 
tion of America; J. A. O’Hara, sales man- 
ager, Military Exchange Services. 

Bliss K. Thorne, public relations director 
of Avco Manufacturing Corp.’s Advanced 
Development Division. 

Jesse A. MaclIntire, Jr., manager of Wire 
Braid Hose Sales for Republic Rubber Div., 
Lee Rubber & Tire Corp. 

John A. Baldinger, general manager of 
Yale & Towne Manufacturing Company’s 
Materials Handling Div., Philadelphia. Roy 
L. Wolter, general manager of Automatic 
Transportation Company Div., Chicago. 

Ransom B. De Lisle, purchasing agent 
for Niagara Machine & Tool Works, Buf- 
falo, N. Y. 

William M. Hawkins, manager of Los 
Angeles district sales office of Consolidated 
Engineering Corp. 

Andrew G. Farkas, manager of sales en- 
gineering of Eastern Div. of United Manu- 
facturing Company Division. 

Edward P. Sadowski, research metallurgist, 
Development and Research Div. of Inter- 
national Nickel Co., Inc 

William J. McGowan, director of indus- 
trial and community relations division of 
Allis‘Chalmers Manufacturing Co 

Donald R. Helson, assistant sales manager 
of Huck Manufacturing Co., Detroit 

B. L. Lerch, midwest regional manager of 
General Controls Co 

Don P. Carr, assistant to the manager of 
Tool Steel Sales Div. of Crucible Steel 
Company of America 

Gordon R. Howe, San Francisco district 
manager of Nickel Cadmium Battery Corp., 
Easthampton, Mass 

Wilfred A. Smith, new products sales 
manager of Industrial Products Div. of 
B. F. Gandrich Co. 

George F. Hagger, engineering director 
of Snap-Tite, Inc 

Donald V. Sarbach, research director of 
Hewitt-Robins, Inc 
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WHEN THE HEAT’S ON! 
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They're not just tax exemptions 


they're travel “deductions” 


When you use American’s Family 14 Fare Plan, any 


person purchasing a full fare ticket can take along his 
ANMERIt AN or her spouse and their children. A family of four, 


for instance, can save hundreds of dollars on a coast-to- 


coast trip. American’s Family 14 Fares are in effect 
from 12:01 noon Mondays to 12:01 noon Thursdays. 


CA mencas Leading — Arline And you can also use our “Go Now—Pay Later” Plan. 








AIR TRANSPORT 





Riddle, Aaxico Win Eastern Cargo 


D-year certificates 


awarded in north-south portion 


Routes 


] 


\ heip devek 


7 
; 
ill 


of airfreight case, air express operations approved. 


Washington—Riddle Aijrlines and 
American Air Export and Import Co 
have been awarded five-vear certificates 
for north-south cargo service in. the 
castern United States by the Civil 
nautics Board in its 
north-south portion of the airfreight 
newal case. 

I'he two cargo lines are also author 
ized to carry air express. ‘Their applica 
tions to carry air mail are deferred for 
consideration in_ the portion 
of the airfreight renewal case 

U.S. Airlines’ bid to 
tificate was denied 

The CAB awarded these 
Riddle and Aaxico 
e Riddle will operate between Boston 
New York, Detroit and Chicago and 
Miami. 

@ Aaxico will operate between New 
York, Chicago and Detroit and New 
Orleans 

Seme_ intermediate both 
certificates are classified as demand sen 
ice points not requiring regularly sched 
uled service. 


Obstacles Noted 


Ihe north-south airfreight renewal 
case was originally part of the general 
airfreight renewal case. When the pro 
ceeding became bogged down by the 
complications of the aborted merger 
between Slick Airways and Flving Tiger 
Line, the CAB severed the north-south 
portion and went ahead with it. The 
east-west 
sideration. 

In the north-south case, Riddle asked 
for l New York | lorida 
route and a ten-vear Midwest-Florid 
route. The examiner recommended 
five-vear certificates for the carriers, and 
the Board follow this 
recommendation, although Vice Chait 
man Joseph P. Adams dissented on this 
He feels Riddle should have a 
permanent certificate for its New York 
Florida route. 

The Board said it is convinced that 
increasing amounts of freight will be 
transported by air and that there is a 
vast reservoir of cargo potential. But 
it also said that there are many ob 
stacles still to be hurdled before cargo 
carriers can take their proper role in 
the airline pattern. 

The CAB favors further experimental 
periods because much of the service 
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decision ( 


east-west 


retain its cer 


route 


points im 


portion is still under con 
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suc. 
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VWARD--FIRST IN MECHANICAL ACTUATION 
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*+@ FLAP DRIVE 
” MECHANISMS 


The facilities of the Vard company  ° RECHANISMS 


are geared to the quality 
requirements dictated by 
aircraft standards. 

Production 

ground ballscrews 

are manufactured with 
equipment and methods developed 


by Vard specifically for y °° MECHANISMS 


: ase y *. © LANDING GEAR 
close tolerance airborne applications. ACTUATORS 


Vard engineers will analyze your 

ballscrew requirements to determine the advisability 
of single or multiple ball circuits. Either of 

these options may utilize all load balls or alternate load 
and spacer balls. 

You may be sure that the combination 

indicated by our analysis will best 

meet your needs and will be produced 

by the finest facilities available. 


It is possible that one 

or more of the many types 

of ballscrews now in production 

at Vard can satisfy your Pat 
. 


immediate needs. 
RESIDENT SALES ENGINEERS: 
New York City 
Dayton, Ohio 
Seattle, Washington 
Wichita, Kansas 
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YARD 


2981 East Colorado Street 
Pasadena 8, California 





route is via Philadelphia, Baltimore, 
Washington, Richmond, Atlanta, and 
Birmingham, Ala. Philadelphia, Balti 
more, Washington and Richmond ar 
demand _ points. 
Aaxico’s route to the 
from New Orleans to 
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Opinions Among Air Carriers 


Washington—Strong, bitter currents 
of opinion are running in the wake of 
the Civil Aeronautics Board's 
decision on the Large Irregular Cas« 
and the Air Exchange Case (AW Nov 
Zl, p. 12) 

Ihe irregular carriers are, of 
pleased with their new status as Suppl 
mental Air Carriers, and thev sav the dé 
cision will give them stability and fu 
nish the public 
of air service. 

Opinion among the certificated 


historic 


course 


a much-needed spher 


riers is just as strong in the other d 
tion. Generally, they recard the deci 
as an unjust reward for past violation 
of the law and 
new, unrestricted competition 


a dangerous source 


Air Exchange Meetings 

The Aircoach Transport Assn 
the Independent Military Air ‘Transport 
Assn. both are preparing final air ex 
change agreements for CAB approval. 
\CTA plans to have its plan approved 
by its members and filed with the Board 
by mid-December. 

IMATA has scheduled meetings of 
its board of directors and member ai 
lines for Dec. 6 and 7 to complete ind 
approve its air exchange plan. A change 
in the organization’s name ma\ 
the meeting to 


with IMATA’s 


] 
md 


ilso. be 
bring it 
current 


discussed at 
more into line 
functions. 

Both organizations now operate mili 
tary trafic exchanges. ACTA has 28 
ficld offices and IMATA has nine. Com 
mercial charter operations will be in 
iegrated with military operation 
ever practical, but both associations plan 
to expand facilities to handle com 
mercial traffic. 

ACTA members currently have 5 
aircraft available for militarv charter 
26 DC-4s, three DC-6s, 18 C-46s 
12 DC-3s. The IMATA members qual 
fied to operate under the air exchange 
have one DC-6, 20 DC-4s, 27 C-46s 
and 11 DC-3s. 

The new supplemental carriers feel 
that the CAB decision 
stability and market potential for them 
to conduct a really profitable operation 
for the first time. Thev exnect that this 
new stabilitv will make it simpler for 
them to arrange financing, allowing 
them to buy new equipment and mod 
ernize their fleets. 
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Se coreboard or 


7 plotting board designed by Melpar Inc.— 

scoreboard of the new U.S. Air Force super- 
sonic simulator for F-100A planes—is another ex- 
ample of Atlas manufacturing ingenuity at work. 

Atlas specializes in “‘precisioneering”’ electro- 
mechanical assemblies from the pilot stage to pro- 
duction efficiency. Furnishes the practical engi- 
neering step and the facilities between the itlea 
and the production line. 

Bring your electro-mechanical designs to us. 
Our design, production and methods engineers, 


binorrows Pilots 


tool makers and skilled mechanics are ready to 
work on your project on a job basis . . . as many 
men, machines and hours of work it requires 
and no more. Every modern tool and cost cutting 
technique is at your service to save you time 
and labor on a complete electro-mechanical as- 
sembly or a special part for electronic equipment. 
Write today for your copy of ‘Precisioneering 
Electro-Mechanical Equipment.”” ATLAS PRE- 
CISION PRODUCTS CoO., Philadelphia 24, Pa. 
(Div. Prudential Industries). 








Burwell Urges “Third Class’ Fare 


Washington—Maintaining that coach 
service does not go far enough in 
tapping the mass market, Lewis But 
well, vice president of Flying Tig 
Line, has called for a new “third class 
$100 one-way transatlantic air fare 

In a speech to the Ninth Air ‘Trans 
portation Institute of American Uni 
versity, he said: 

“We find that a first-class ticket from 
New York to Paris at $420 appeals to a 
theoretical market of about two million 
people. The tourist fare at $310 has a 
wider reach, to about 18 million people 
A third-class fare of $100 would reach 
100 million more. This covers just 
about everybody who has got shoes. 

“These 100 million people represent 
the market we have swept by in out 
blitz and the market which the industry 
should investigate and exploit.” 

Points he made on the “third class” 
fare moving on “low, slow rides,” in 
cluded: 

e Both passenger and freight tickets 
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g in one direction and 
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e Further expansion of air coach isn't 
the answer because “‘this is still a com 
must still bear 


of finding and individually 


and the airline 


the expense 


promise 


handling each passenger and accepting 
the possibility or probability of flying 
with empty seats frills 
that are cost 
wise do not represent the difference be 
tween coach and first-class fares.’ 

l'o stimulate 


The few service 
omitted in coach service 


the purchase of new 
transport aircraft and uirlift, 


Burwell urged Defense Department to 
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Fokker Begins Flight Tests 
Of New Friendship Airliner 


First prototype of the Fokker F. 27 Friendship turboprop-powered transport has begun 


its test program. 


In photo above, the plane still lacks its 12-ft.-diameter four-blade 


propellers. The flight program is being conducted from Schiphol Airport, where the 


Fokker plant is located. The aircraft is the first of four prototypes to be built. Powered 
by two Rolls-Royce Dart RDa. 6s of 1,600 shp. each plus 375 Ib. residual thrust, the 
Friendship has an economical cruise speed of 275 mph. at 20,000 ft. at 13,600 engine 
rpm. Rate of climb at sea level is 1,500 fpm. Normal stage length with reserves (using 
SBAC method) is 300 miles and speed for this distance is said to be 203 mph. Maxi 
mum stage length with fuel reserves is 1,000 mi. ICAO field length takeoff and landing 
distances are both calculated at 3,800 ft. The Friendship’s pressurized cabin is designed 
to maintain an altitude equivalent of 8,000 ft. at 20,000 ft. Maximum seating is 36 


passengers, with first-class version planned for 24 seats. 


takeoff weight is 34,200 Ib. 
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Burwell called for a life insurance 
ictuary “highly placed in Civil Acro 
Admunistration.”” Consideration 
should be given to “dispensing with a 
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at 600 mph. you are going through the 
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The actuary would prove that it 
acceptable statistically for the same 
eason people are allowed to stand up 
on the subway,” he said. 
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KAISER ALUMINUM STANDARD HAND FORGINGS SPECIAL PRODUCT KAISER ALUMINUM HAND FORGINGS 
GUARANTEED MINIMUM MECHANICAL PROPERTIES FOR 2014-16 GUARANTEED MINIMUM MECHANICAL PROPERTIES FOR 2014-16 


Tensile Strength, 1000 PS! Yield Strength, 1000 PSI % Elongation in 2” or 40* Tensile Strength, 1000 PS! Yield Strength. 1000 PS! + Elongation in 2” or 40* 
Cress Sectional Area "1 
Gass in Sa. be. Longi- Long Short Longi- Long Short Longi- tong Short | Class in Se. fa Longi- Long Short Longi- Long Short Longi- Long Short 








Cross Sectional Area 


tudinal Trans. Trans. tudinal Trans. Trans. tudinal Trans. Trans tudinal Trans. Trans. tudinal Trans. Trans. tudinal Trans. Trans 


l. 16 and under 65 63 62 5S 35S 35 Ws GS Sh . 16 and under 65 65 65 55 55 55 100 60 6.0 

Length up to 3 times width Length up to 3 times width 
16 and under 65 63 62 55 55 3S i198 58 3S . 16 and under sc;=CUi‘(i méSS'tC SS 55 55 
Length over 3 times width Length over 3 times width 

. Over 16 to 36 incl. 65 63 62 533 3S 35 9.0 5.0 3.0 . Over 16 to 36 incl. 
Length up to 3 times width Length up to 3 times width 

. Over 16 to 36 incl. 65 63 62 33) 633 hlU SS 9.0 3.0 2.0 . Over 16 to 36 incl. os 645 6 55 } 55 90 5.0 5.0 
Length over 3 times width Length over 3 times width 

. Over 36 to 144 incl. a FD 3 3 FS 70 30 2.0 . Over 36 to 144 incl. 64 64 61 53 53 7.0 40 4.0 
Length up to 3 times width Length up to 3 times width 

. Over 36 to 144 incl. 62 59 59 3S 8 SS 74 23 28 . Over 36 to 144 incl 64 64 61 SS. a 7.0 40 3.0 
Length over 3 times width Length over 3 times width 

. Over 144 to 256 incl. 60 58 55 a 50 2.0 2.0 . Over 144 to 256 incl 61 60 59 ms. SS F 5.0 40 3.0 
Length up to 3 times width Length up to 3 times width 

. Over 144 to 256 incl. 60 58 55 52 50 50 5.0 2.0 2.0 . Over 144 to 256 incl, 61 60 59 mB wt 50 40 3.40 
Length over 3 times width Length over 3 times width 


10.0 6.0 6.0 


65 65 63 55 55 90 50 5.0 


*The elongation requirement applies only to test specimens having a gage length diameter not 


*The elongation requirement applies only to test specimens having a gage length diameter not 
less than 0.25” 


less than 0.25”. 

















Kaiser Aluminum hand forgings! 


As A RESULT of high priority development, Kaiser Alumi- 
num can now supply you with Standard hand forgings of 
guaranteed minimum mechanical properties in many cases 
exceeding AMS and Federal specifications! 

Improved casting techniques developed by Kaiser Alumi- 
num result in a high degree of forging stock soundness per- 


mitting the improved properties. These techniques include 
new degassing and metal handling methods at the remelt 
stage. Ingots are consistently free of gas porosity and sub- 
stantially free from inclusions. All Kaiser Aluminum hand 
forgings meet or exceed established industry standards for 


ultrasonic soundness. 


Now—new “Special Product” group offers highest property values and quality 


available in the industry today! 


By applying new forging techniques to the improved quality 
Kaiser Aluminum forging stock a new group of hand forgings 
—called “Special Product” — has been developed. 

“Special Product” hand forgings have guaranteed min- 
imum mechanical properties significantly higher than the 
improved Kaiser Aluminum “Standard” group. Of special 
interest to aircraft designers are the superior short trans- 
verse elongation values for all classes of this product in both 
2014-T6 and 7075-T6 alloys. By offering hand forgings of 
this new, high quality, Kaiser Aluminum has achieved a 
standard long needed but not previously available to the 
aircraft industry. 


Kaiser Aluminum hand forgings are now available in size: 
up to 1200 pounds in a wide variety of shapes, with grain 


flow direction as specified by the customer. 


For complete information, contact any Kaiser Aluminum 
sales office listed in your telephone directory. Kaiser Alumi- 
num & Chemical Sales, Inc. General Sales Office, Palmolive 
Bldg., Chicago 11, Illinois; Executive Office, Kaiser Bldg., 
Oakland 12, California. 

Send for informative folder listing complete specifications 


for Kaiser Aluminum standard and “Special Product’’ hand 


forgings. 


For the new standard in hand forgings... 


think of KK ils 


iit 





KAISER ALUMINUM STANDARD HAND FORGINGS 
GUARANTEED MINIMUM MECHANICAL PROPERTIES FOR 7075-16 


Tensile Strength 1000 PS! % Elongation in 2” or 40* 

Longi- long Short Short 

tudinal Trans. Trans Trans 
16 and under 7 75 72 64 63 63 90 40 2.0 
Length up to 3 times width 

. 16 and under 75 73 70 63 61 61 40 20 
Length over 3 times width 

. Over 16 to 36 incl. 73 71 #68 61 é 60 70 30 2.0 
Length up to 3 times width 

. Over 16 to 36 incl. 73 71 68 60 7. 3.0 2.0 
Length over 3 times width 

. Over 36 to 144 incl. 71 69 66 60 58 2.0 1.0 
Length up to 3 times width 

. Over 36 to 144 incl 71 69 66 
Length over 3 times width 
Over 144 to 256 incl. 70 67 64 58 6 2.0 1.0 
Length up to 3 times width 

. Over 144 to 256 incl. 70 67 64 58 5 2.0 1.0 
Length over 3 times width 


Yield Strength, 1000 PSI 
Long: Long Short 
tudinal Trans. Trans 





Cross Sectional Area 
in Sq. in 


Longi- long 
tudinal Trans 


Class 


Oa 7 2.0 1.0 


*The elongation requirement applies only to test specimen 
less than 0.25” 








Class 


l 


. Over 144 to 256 incl 5 59 57 56 5.0 40 3.0 


SPECIAL PRODUCT KAISER ALUMINUM HAND FORGINGS 
GUARANTEED MINIMUM MECHANICAL PROPERTIES FOR 7075-T6 
Tensile Strength. 1000 PS! 


Short 
Trans 


Yield Strength 1000 PS! 


long: long Shaert 
tudinal Trans. Trans 


% Elongation in 2° o 40° 
long long Short 
tudinal Trans. Trans 


100 7.0 6.0 


Cress Sectvonal Area 
a Sa. le long Long 
tudmal = irans 
16 and under 75 15 ] 65 65 63 
Length up to 3 times width 
16 and under 5 7 7 65 65 62 
Length over 3 times width 
Over 16 to 36 incl j 7 7 63 62 60 8.0 60 5.0 
Length up to 3 times width 
Over 16 to 36 incl 75 63 62 60 80 50 4.0 
Length over 3 times width 
Over 36 to 144 incl ] 61 60 59 60 40 3.0 
Length up to 3 times width 
Over 36 to 144 incl 7 g 60 59 58 60 40 3.0 
Length over 3 times width 


100 6.0 5.0 


Length up to 3 times width 


Over 144 to 256 incl 7 5 58 57 56 
Length over 3 times width 


50 3.0 2.0 


pecimens having a gage length diameter not 






































This opportunity concerns no narrow 
field of endeavor. 

For structural engineers it is an engag- 
ing challenge which is both continuing 
and unlimited in scope. 

It deals with work in a variety of long- 
range projects under way at Goodyear 
Aircraft, dealing with air weapons, jet 
aircraft, missiles, airships, helicopters— 
along with boating, farm implements and 
radar structures. 

It concerns new concepts and configu- 
rations. 

It involves the utilization of a host of 


























materials—new laminated plastics, new 
alloys, new structural sandwiches. 


It calls for fresh skills, the exploration of 
new avenues of approach. 


For the creative professional, in any of 
a wide variety of engineering fields, it 
foretells a rewarding and satisfying 
career. 

— = _ 
APPLICATIONS INVITED. Forms on request, 
resumés appreciated and treated confiden- 
tially. Address: C. G. Jones, Personnel 
Department, Goodyear Aircraft Corpora- 
tion, Akron 15, Ohio. Plants in Akron and 
Litchfield Park, Arizona. 


eyre doing big things at 


GOODZYEAR AIRCRAFT 


THE TEAM TO TEAM WITH in AERONAUTICS 





CAB Reports Accident Causes 
In Braniff, PAA, NWA Crashes 


Washington—Civil Acronautics Board 
has reported on its investigation of Pan 
American World Airways and Braniff 
Airways accidents and issued a revised 
report on a 1952 Northwest Airlines 
crash. 

The Pan American crash involved the 
ditching of a Boeing Stratocruiser near 
Portland, Ore., last March, and the 
Branift accident involved the crash of 
a Convair 340 at Chicago’s Midway Air- 
port in July. 

The Northwest accident report is a 
revision of findings in the crash of a 
Northwest DC-4 near Sandspit, Brit- 
ish Columbia in January, 1952. 

The CAB found that: 

e The Braniff Convair probably crashed 
because of a loss of visual reference dut 
ing the final phase of the approach 

e The Pan American accident was prob 
ably caused by the failure of the No 
three propeller, causing the loss of the 
No. three engine. 

e The Northwest DC-4 accident 
probably the result of nose gear retrac 
tion difficulty in connection with an 
icing condition or a power loss, making 
the aircraft incapable of maintaining 


flight. 


was 


Convair Struck Sign 


The Braniff aircraft was completing a 
Dallas-Chicago flight via Oklahoma 
City, Wichita and Kansas City. Dur- 
ing an instrument approach to Midway, 
it struck an 18 foot sign across the 
street from the airport and 1,000 ft. 
from the runway threshold lights. The 
Convair crashed through the airport 
boundary fence, turned over and caught 
fire. Of forty passengers and a crew of 
three, the pilot, the hostess and 20 pas 
sengers were fatally injured. 

The sign struck by the Braniff air- 
plane was about 84 ft. below and 122 
ft. to the left of the ILS glide path and 
localizer course centerlines. 

The approach controller said that the 
approach executed by the Convair was 
very good up to the point he discon 
tinued advisories a half mile out. Past 
this point, the airplane descended rap- 
idly, at least 2,000 ft. per minute, and 
departed from the glide path. 

The CAB assumes that the pilots 
made visual contact, then lost it again 
in a dense fog that had covered the acci- 
dent area. It is concluded that the pilot 
had a momentary disorientation during 
the transition from visual reference back 
to instruments. During this period, 
it is believed the airplane descended rap 
idly before corrective action could be 
taken. 

The Pan American accident involves 
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an engine separation, a recurring prob 
lem with the Boeing Stratocruiser, and 
an ocean ditching. The aircraft was 42 
minutes out of Portland, Ore., on a 
Seattle-Sydney flight via Honolulu when 
vibration occurred, and the No. three 
engine tore free and dropped from the 
aircraft. 


Engine Dropped 


lhe Stratocruiser became temporarily 
uncontrollable and lost altitude rapidly. 
Ihe pilots regained control, but at 
tempts to get rated power on the re 
maining three engines were futile, and 
the airplane continued to descend until 
it was ditched in a calm sea nine min 
utes after the 

All 15 
eight were 
lost their lives subsequent; 
drowning he 
ibout 


Was lost 
and the 
but four of them 
through 
urcraft 
twenty 


engine 
passengers crew of 


evacuated 


exposure Or 
sank in mile-deep water 
minutes after it was ditched 
Phe CAB finds the primary 
the accident was loss of control 
ibility to maintain altitude following 
the failure of the No 


issumed that the 


cause of 
ind ill 


three propeller 
and engine. It is 
peller threw a blade, unbalancing itself 
| his acCl 
ones with 


pro 


ind causing the engine loss 
dent is simular to five 
the Boeing which have been traced to 
the hollow-blade Hamilton-Standard 
propeller in use. A program is currently 
under way to develop a solid aluminum 
blade for Stratocruiser use 

he CAB pointed out that the au 
craft ditched under nearly ideal 
circumstances, and that should 
have been little difficulty in transferring 
passengers and crews to life rafts. The 
hfe rafts were allowed to drift away 
from the floating airplane, making it 
necessary for the occupants to swim to 
them. This fact led to the deaths of a 
passenger and two crew members who 
couldn't reach them. The CAB praised 
the conduct of individual passengers and 
crew members 

Since the accident, steps have been 
taken to improve stowing of life rafts 
and tighten inspection of the hollow 
blades for fatigue which 
might lead to propeller failure 


previous 


was 


there 


corrosion ofr 


New Evidence 
Che Northwest DC-4 a 


revision 


ident report 


was issued as a made on the 


basis of new evidence 

The accident occurred on a 
Tacoma flight when the DC-4 
oped engine trouble and tried to mak« 
mn emergency landing at the Sandspit 
British Columbia, airstrip. After touch 
aircraft attempted a 


l'okyo 


devel 


ing down, the 


three-engine takeoff and go-around. It 
cleared a fence at the end of the run 
wav, but couldn't maintain altitude and 
crashed in the Hecate Strait, less than 
a mile offshore. 


Nose Gear Malfunction 


All or nearly all of the 40 passengers 
md three crew members evacuated the 


uircraft, but due to the near-freezing 


temperature of the air and water, only 
seven passengers survived when help 


rived about an hour and a half after 
the crash 

Subsequent examination of frag 
ments of the DC-4 and of the circum 
accident have 
malfunction 
mea 


stances surrounding th« 
led CAB to believe that 
ing of the nose gear mechanism 
have caused failure of the ( 
well doors and led to buffeting. Such 
caused deteri 


nose wihiecl 


in occurrence could have 


oration of clhmb performance 


Ihe Board concludes that the 
dent was probably caused by such a 
malfunction connected with 
in icing condition or power loss which 
made the DC-4 incapable of maintain- 
ing flight 


Death Penalty Urged 
For Plane Sabotage 


Death of 44 persons in the crash of 
United An urcraft 
near Denver, Colo., has spurred a move 
for quick enactment of legislation mak 
ing plane sabotage resulting in loss of 
human life a capital offens« 

Sen. Warren Magnuson (D.-Wash.), 
Chairman of the Senate Commerce 
Committee, has urged Civil Aeronau- 
Board to draft a mesure for his 
ommittee to act on in January. Rep. 
Kenneth Keating (R.-N. Y.), has called 
for enactment of a 
duced this year. It provides the death 
penalty or life imprisonment for sabo 
tage resulting in the loss of human life, 
ind sets up a penalty of $10,000 fine 
or 20 years imprisonment, or both, for 
othe I sabotage 

Referrine to the Colorado 
Magnuson declared that 
deliberately planned a wholesale taking 
of life on that certainly 
does not deserve than 
1 man who murders one person in cold 
blood.” 


Western Sets Record 


Western Air 


accl 


nose cal 


sabotaged Lines’ 


tics 


measure he intro 


crash, 
“anvone who 


magnitude 


less protection 


reports record 
trafhc and income for the first nine 
months of 1955. Travel mileage in 
creased by 16% while passenger traffic 


| Ines 


rose 35 

Net income for the period reported 
it $1.639.756 ($2.21 Income 
for the nine-month period was $1,037, 
134 ($1.45 a share) 


a share 





Don Vest, Vest Aircraft & 
Finance Co., P. O. Box 5306, 
Sky Ronch Airport, Denver, 
Colorado. 


H. Warren Holladay, Stonnell 
and Holladay, 843 Washington 
Building, Arlington Towers, 
Arlington, Virginia. 


Robert F. Wood, Newport Air 
Park, Newport, Rhode Island. 


PW 4 

(4 

7 es i : 
©. B. Calian, Nationol Aero 
Soles Corp., Midway Airport, 


Chicago, II! 


John A. “‘Jac Baumann, 
Sonta Monica Aviation, Santa 
Monica Airport, Santa Monica, 
California. 


Gene Hudmon, Stonnell and 
Holladay Aircraft Soles, Car- 
olina Division, Municipal Air- 
port, Charlotte, North Caroline 


H. Leibee Wheeler, Buffalo Aero- 
navtice!l Corporation, 
Buffolo, 


Municipe!l Airport, 
York 


A. M. “Sime” 
ing Aviation 
Municipal Aijrport, 
Pennsylvania. 


Dale Ropp, Jr., Aero Southern 
Corp., 601 Broedwoy, Nash- 
ville, Tennessee. 


Herrol Beliomy, L. B. Smith 
Aircraft Corp., Miami Interna- 
tional Airport, Miami, Florida. 


DESIGN 


AERO 


Bertolet, Reod- 
Service, 


Peter Graves, Southern Ohio 
Aviation Soles Co., Dayton 
Municipal Airport, Vandalia, 
Ohio. 


Art Meurer, 
Buffalo 


New 


Inc., 


Reading, woy, 


W. H. ‘'Bill’’ Buchanan, Sales 
Manager, Johnsons Air Inter- 
ests, Inc., Horlick-Racine Air- 
port, Racine, Wisconsin. 


Lucien M. Taillac, Trans-Aire 
Corporation, Pan-Air Building, 
New Orleans Airport, New Or- 
leans, Louisiana. 


Inc., LoGuordio Field, New York, 
N. Y. 


. B. Redwine, Fairfax Avio- 
tion, inc., 3301 Fairfax Traftic- 
Fairfax 
City, Konsos. 


ey 


= ante 


/ 


John Wilsdon, Executive Flying 
Corporation, P.O. Box 122, 
lombert Field, St. Louis, 
Missouri. 


Chories H. E. Westerman, 
British Colonial Airlines, Colle 
lopez No. | — Despacho 502 
Mexico, (1) D.F., Mexico 


B. G. Vandre, Von's Air Service, 
Municipal Airport, St. Cloud, 
Minnesota. 


Arthur Meurer Co., 


Mox R. 
monder 
pork), 
Airport, 


Brand, Aero Com 
Dist. (Downtown Air 
Hongor 3, Municipal 
Tulsa, Oklahoma 


Airport, Kansas 


Lovis Humphrevilie, Executive L. 
Aircraft Corporation, Municipal 
irport, Pontioc, Michigan. 


S. Mcintire, Aero-Tex Cor- 
poration, 3300 Love Field 
Drive, Dallas, Texas. 


Joseph H. Frost, Jr Robert M. Brown 


Commander Sales Company, Terminal Building, Internationa! Air- 
port, Son Antonio, Texas 


NATION-WIDE SALES and SERVICE 


DESIGN 


AND 


ENGINEERING COMPANY 
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CAB Orders 





(Nov. 10-16) 


GRANTED: 


Leave to intervene in the Panama City 
Atlanta investigation to the Atlanta Cham 
ber of Commerce and the Chamber of 
Commerce of Columbus, Ga. Petitions of 
the Lee County Chamber of Commerce, 
Fla., and the Sarasota Mantee Airport Au 
thority, Fla., are denied 

Seaboard and Western Airlines’ applica 
tion for extension of its exemption © 
The exemption is extended to Feb. 13, 1956 
or until Seaboard starts scheduled 
whichever occurs first, to allow added tim« 
to secure approval of foreign governments 


service, 


APPROVED: 

Interlocking relationships between Tran 
World Airlines, Ralph S. Damon and 
Houdaille-Hershey Corp. 

Agreements involving Eastern Air Lines 
Delta Air Lines and various other carriers 
relating to intercarrier arrangements 


ORDERED: 


Suspension of a Trans World Airlines Las 
Vegas-San Francisco roundtrip excursion 
fare extended to Feb. 20, 1956 to 
added time for investigation 

Ozark Air Lines to show caus 
Board should not set a temporary mail rate 
for the period starting Oct. 21, 1955, de 
signed to cover a_ breakeven 2 
146,042 in the first vear 

Cordova Airlines to show cause 
Board should not set final mail rates of 99.54 
cents a mile for the period July 1, 1955 to 
Oct. 31, 1955; 202.38 cents for the period 
Nov. 1, 1955 to Apr. 30, 1956 and the lik 
six month period for each succeeding yea 
and 99.54 cents for the period May 1, 1956 
to Oct. 31, 1956 and the like six month 
period in each succeeding year 

North Central Airlines’ temporary author 
ity to operate two-stop service between 
Duluth, Minn., and Chicago via Milwaukee 
and Green Bay, Wisc., terminated 


allow 


why the 


need of $2 


why the 


DISMISSED: 


Arthur W. Glose’s application for operat 
ing authority, since the applicant doesn’t 
wish to proceed further with the applica- 
tion at the present time 

American Airlines’ application for a 
Seattle-Miami route, at the request of the 
applicant. 


DENIED: 

Resort Airlines’ applic ation for consolida 
tion of certain certificate amendment pro 
posals with the Resort Airlines renewal case 

Flying Tiger Line’s motion for temporary 
authority to carry air express pending de 
cision in the air freight renewal case. 

Petition of Trans-Texas Airways for con 
solidation and petitions of Delta Air Lines 
and National Airlines for reconsideration 
and clarification in the Florida-Texas service 
case. Petitions of Trans World Airlines, th« 
City of New Orleans and the Chamber of 
Commerce of the New Orleans area for 
leave to intervene are granted. 
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Capital Re-Enters Newark 

Capital Airlines will resume operations 
into and from Newark Airport on Thurs- 
day after a suspension of almost four 
years. 

Cities as far south as New Orleans and 
west to Pittsburgh and Youngstown will 
be served by Capital directly from New- 
ark. The airline first began operations into 
1946, but halted 


the service in January, 1952, 


the airport on Feb. 4, 
after turn 
ing over several of its planes to the Gov 
ernment for Korean war duty. 











White House Approves 
Less Route Authority 
The Whit 


gislation 


House will 
reducing its 
foreign air route awards and eliminating 
ts jurisdiction over overseas 
rding to Sen. Warren 


1) WV ish 


route s, af 
en Magnuson 
Chairman of th senate 


ymmerce Committee 
\ measur 
iuson would re 
icw of fore 


involving international relation 


ign rout 1S 


onsiderations. It 


President has no 1 


Ciis¢ ( 
hat the 
cr economk ispects 
overseas tr 
transportation it 


insportati 
would rCmovVve 
juirement for any Presidential review 
This would Civil Aeronautics 
Board final authority over operations to 
| nd other tc 
lagnuson maintains that this is onh 
1 “clarification”’ of the origina! intent 
f the 1938 Civil Aeronautics Act 

Announcing that he intends to push 
the measure in the coming s« 
Congress, he declared: “I have the in 
formal approval of the people down at 
the White House the 
want to get this concern off their necks 
ind it under th 
1938 act.’ 

CAB Chairman Ross Rizley approved 
the Magnuson 
earlier this vear 

Commerce and 
opposed it 


ska, Hawaii rritoric¢ 


ssion ot 


| Can sec why 


was never intended 


measure at hearings 


State Departments 


New Viscount Service 

Capital Airlines will introduce the 
Viscount turboprop in the New York- 
Chicago travel market Dec. | 

Initial schedule for Capital's new 
Viscount calls for two round 
trips daily between New York and Chi 
cago with an intermediate stop at Pitts 
burgh. Westbound flights will leave 
New York at 8 a.m. and 4 p.m., with 
flights Chicago eastbound at 
11:45 a.m. and 8:30 p.m. 


SeTV Ice 


leaving 


Centerline Lighting 


Installed at Idlewild 


Washington—Civil Acronautics Ad 
ministration’s installation of a center- 
line approach lighting system at New 
York’s Idlewild International Airport 
was completed last month, less than a 
vear after the destruction of a slop 
line system by the LAI DC-6B crash 
on Dec. 18, 1954 

Idlewild’s lights are 
mcans 


\ SVS- 
there is no over 

Eventually there 
is to be an addition to sequenced flash 
ing lights, which are normally installed 
it airports where very low 


I'ype 
tem. which 


run area designated 


visibilities 
frequently occur 
Since the 
idopted in 1952, there have been eight 
CAA-approved installations completed 
id three more are now under way. Th« 
total cost is nearly $1 
Che first system, which is a Type A, 
vas installed at Newark Airport in No 
( Other l'vpe A lighting 
been installed at Fort 
ind San lrancisco 


centerline standard was 


million 


mbetr 1952 


tems have 


Worth 


I'vpe B systems, which have an over 


Denver 


in area designated, are in operation 
it Pittsburgh, Knoxville and Salt Lake 
Coit 

Ihree additional 
heduled for operation at 
Los Angeles and Chicago 
iddition 
to slopeline systems already in opera 
tion at Washington and Los Angeles 
Onlv other system still in 
peration is at Arcadia, Calif., in addi 
tion to the slopeline installation which 
was destroved at Idlewild. CAA decom 
missioned the slopeline lights previously 
installed at Indianapolis 


systems 
Wash 


lwo 


centerline 


ton 


of these installations are in 


slopeline 


Shortlines 





> Hunting-Clan Air Transport has in 
creased coach service between London 
and Gibraltar to two round trips 
monthly with Viking equipment. 


> Meteor Air Transport flew 1,043,409 
ton-miles of cargo trafic in the third 
quarter of this year. Meteor has leased 
C-46 aircraft from ‘Trans-Carib 
bean Airlines, bringing its total fleet 
to seven C-46s. 


two 


> Seaboard and Western Airlines has 
signed cargo interline agreements with 
National Airlines and Varig Airlines. 


> United Air Lines will resume service 
to Santa Barbara, Monterey and 
Eureka, Calif.. Dec. 8 with Convair 
equipment. 





TR ian Soe 


ONE OF THE DIVISIONS OF 
UNITED AIRCRAFT CORPORATION 


















































In the Air Force, J-57 turbojet engines power the 
fastest fighters-—including the holder of the official 
world speed record. In the Navy, J-57s power the 
fastest carrier-based aircraft, fighters capable of 
supersonic speeds in level flight. The mighty B-52, 
new strength of the Strategic Air Command and 
the fastest bomber, is powered by J-57 engines, as 
is the fastest transport now flying, the 707 proto- 
type jet tanker-transport. 


In all of these powerful aircraft, and in many 


1. SUPERSONIC RECORD HOLDER — The North 
American F-100C holds the official world speed 
record, 822.135 miles per hour. Already in opera- 
tional use in the USAF Tactical Air Command, 
the F-100C Super Sabre can deliver an atom bomb 
at high speed. 


2. MIGHTIEST OF THE BOMBERS— The Boeing 
B-52 Stratofortress uses eight J-57 engines hung 
in pods under the wings. Now in units of the 
Strategic Air Command, the B-52 can be refueled 
in flight to extend its range as needed. Speed is 
over 600 m.p.h., ceiling over 50,000 feet. 


3. JET TANKER-TRANSPORT — Boeing's 707 pro- 
totype, with four J-57s, is the fastest transport 
and the first of a new family of advanced jet air- 
craft. The Air Force has ordered production of a 
tanker-transport version, the KC-135. As a com- 
mercial transport, the aircraft could carry from 80 
to 130 passengers, cruising in the 550 m.p.h. range. 


4-5. FASTEST NAVY FIGHTERS— The Douglas 
F4D Skyray, left, with delta wing, set a 753.4 
m.p.h. record on a three kilometer straightaway 
run. The new Chance Vought XF8U-1 Crusader, 
right, with swept wing, features a trim, lightweight 


| THE FASTEST FLY 
WITH THE J-57 











others, Pratt & Whitney Aircraft’s J-57 advanced 
turbojet engine has been chosen to meet the exact- 
ing requirements of high thrust rating, reliability 
and efficiency. 

The leading land-based and carrier-based fighters, 
the new mainstay of the heavy bomber fleet, and 
the jet transports are all designed to take advantage 
of the performance of the J-57 engine. Pratt & 
Whitney Aircraft’s J-57 is continuing to make its 
vital contribution to American air strength. 





airframe and uncluttered design. Both are 
equipped with afterburners, and can exceed the 
speed of sound in level flight. 








THE POWERFUL J-57— Pratt & Whitney Aircraft’s efficient J-57 pro- 
vides more than 10,000 pounds of thrust. Afterburners increase the 
basic thrust greatly for short periods of operation. The engine delivers 
rapid acceleration and is economical of fuel, adding to the high per- 
formance of the world’s fastest, most powerful combat aircraft. 








In Canada 





MAIN OFFICE AND PLANT: EAST HARTFORD, CONNECTICUT © BRANCH PLANTS: NORTH HAVEN, SOUTHINGTON, MERIDEN 
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Canadian Pratt & Whitney Aircraft Co., Ltd 
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_ YOUR BEST SOURCE FOR... 





INVERTERS 





AC—DC 
GENERATORS 





VOLTAGE 
REGULATORS 








FRACTIONAL H. P. 
DC MOTORS 





mee See 2 ee oe 


When it comes to special-purpose electron tubes, or 
electrical power equipment of the types shown above, 
you can be sure of getting top quality from Bendix 
Red Bank. That’s because we offer the unbeatable 
combination of skillful design and expert engineering 
plus quality control over every step of manufacture. 
Our super-modern facilities and highly experienced 


technical people are always at your disposal. Call on 
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SPECIAL-PURPOSE 
ELECTRON TUBES 


DYNAMOTORS 





us any time for recommendations. RED BANK DIVI- 
SION, BENDIX AVIATION CORPORATION, EATONTOWN, 
NEW JERSEY. 

West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif. 


Canadien Distributor: Aviation Electric Lid., P.O. Box 6102, Montreal, P.Q. 
Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N.Y. 


AVIATION CORPORATION 
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EDITORIAL 





An Integral Part of the Arsenal 


Naval aviation is emerging from the technical and 
tactical doldrums in which it has languished since the end 
of World War II. Lack of a substantial research and 
development program in the pre-Korean war years 
doomed naval aviators to fight the Korean war with 
technically obsolete equipment, mostly World War II 
surplus piston-powered fighters and attack planes. 

Even the first crop of subsonic Navy jet fighters were 
too slow to match the combat pace of the sweptwing 
USAF Sabre and the Russian MiG-15. Navy had to 
turn to a carrier-based version of the Sabre to bolster its 
first line of aerial defense. 

During the Korean crisis, however, the spigot of re- 
search and development funds was opened wider. Now 
after almost five vears of accelerated technical develop- 
ment effort and some expensive failures, interesting 
results are appearing that will insure the continuance of 
naval airpower as an integral part of the American 


arsenal. 


Nuclear Revolution 


Nuclear power and nuclear weapons have wrought the 
biggest change in naval airpower. Nuclear-powered 
submarines and aircraft carriers will provide unprece- 
dented speed and range for floating guided missile and 
bomber launching platforms. Nuclear weapons packaged 
to fit the warhead of a missile and the bomb casing of 
fighter-type aircraft provide naval airpower with un- 
precedented destructive powers. 

James H. Smith, Assistant Secretary of the Navy for 
Air, ) a recent speech mentioned “the introduction of 
warheads whose yields are measured in megatons,” in- 
dicating that fusion-type uranium bombs have been 
reduced to packages small enough for use soon in carrier- 
Nuclear power for aircraft is a little 
farther in the future but there is no doubt that a nuclear- 


based aircraft. 


powered seaplane armed with uranium fusion bombs 
will be a Navy weapon in the foreseeable future. 
Secretary Smith also paints a picture of the Navy's 
mobile nuclear reprisal force with the Forrestal super- 
carrier as its nucleus augmented by missile-firing cruisers 


for defense and missile launching submarines for offense. 


Higher Speeds 


The planes of the Forrestal class carriers will have 
supersonic speeds both for defensive fighters such as 
the Grumman ‘Tiger and the Vought Crusader and for 
attack planes carrying fission or fusion-type bombs such 
as the Douglas Skyhawk and Skywarrior and the Mc- 
Donnell F4H. Secretary Smith also forecast speeds of 
over 1,000 mph. for the next generation of Navy fighters. 


122 


The principle advantages of the Navv’s mobile nuclear 
reprisal force, according to Secretary Smith, arc 
elt is a moving target not vulnerable to attack by 
ballistic missiles and requires that a large portion of an 
enemy's aitpower resources be diverted to locate and 
attack the task force. 
elit cen use water for decontamination in event of a 
nuclear attack and as a shielding device for its nucleat 
powerplants. 
¢ It is not dependent on foreign bases nor will it en 
danger large populated land areas with radioactive fall 
out from a nuclear attack on its ships and planes 

The jet-powered seaplane with speeds equal to its 
land-based contemporaries and capable of utilizing the 
self-sealing character of water runways has already mad 
its appearance as a naval weapon in the Martin P6\ 
Sea Master. 


can be a weapon of almost unlimited range and mobinty 


Combined with submarine tankers, this 
Its defensive counterpart, the hydroski fighter, has also 
appeared in prototype form in the Convair F2Y but will 
require considerable more development before it be 


comes a usable weapon. 


Bolder Attitude 


Even more encouraging is evidence that the Navy is 
taking a bolder and more aggressive attitude toward 
extending its technological frontier. 

“In our constant battle to compress the time factor 
between the birth of an idea and the delivery in quantity 
of a combat weapon, certain calculated risks must be 
taken,” said Secretary Smith. “Our exploration of an 
unknown area must not be deterred by the fear of mak- 
ing a mistake. 

“Failure to bring a weapon to a usable stage due to in 
correct decisions based on honest errors in judgment 
are bound at times to appear through hindsight as 
negligence or as an indication of a total disregard for 
the taxpayers’ dollar. I assure you that in the Navy 
where research and development funds must provide 
weapons and firing platforms suitable for use above the 
surface, on the surface and below the surface, we must 
carefully monitor all expenditures. 

“It must be understood, however, that research and 
development money is not intended for savings ac- 
counts. It is intended for investment in high risk 
ventures selected by military and civilian experts.” 

With this type of courageous and forthright approach 
to the multitudinous and increasingly urgent technical 
development problem facing naval aviation, there ap 
pears to be little doubt that it will retain its place as 
an integral part of our arsenal. 

—Robert Hotz 
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ON THE GROUND... in- * 
correctly phased ground NI 
power can cause serious damage. 
LEACH’S ANSWER ...9243 Phas: 
Sequence Relay, which includes a 
3-phase stall torque motor and « 

trol switches. Unless the predeter 
mined phase sequence IS applic d 

normal voltage, the relay will not 


allow the main contactor to close. 


t relays 


IN THE AIR...relays 


must operate from low- 


level indicators (e.g., thermocou- 
pl s, subminiature tubes, small slip 


1 s| cl resistance IS vital 


LEACH’S ANSWER 9262,acom 
bination of relay and magnetic 
amplifier, is sensitive to | milliwatt 
is immune to shocks as great as 50 g 


In addition it is compact and light 


ON COURSE . gyro 

compasses drift if volt- 

age input drops butthe ™ ~~ 
back EMF they generate holds nor- 


mal relays closed for 15-30 minutes. 


LEACH’S ANSWER...9247 Close 
Differential Rela a combination 
of magnetic amplifier, rectifier, and 
relay which warns the pilot of any 


drop as small as 5 volts. 
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Sub-Systems 
... In support of the 
Weapons System Concept 


Servomechanisms’ philosophy of reducing 

complex electronic requirements into functionally 
packaged “building blocks” complements the U.S. Air 
Force's Weapons System Concept —“Give us a 

weapon —ready to go!” Our consistent and proven ability 

to satisfy the exacting demands of today’s highly 

complex military aircraft and missiles have established 
Servomechanisms as one of the foremost designers 

and producers of electronic and electromechanical sub- 
systems for flight control and instrumentation. Because 

of our advanced engineering skills and techniques in reducing 
complex requirements into “building block” systems, 


Se ee Cees 


= BI 


airframe manufacturers know they can rely on Servomechanisms 
to help them solve their most complicated sub-system problems. 


Complete interchangeability and plug-out, plug-in servicing 
reduces down time to a minimum, insures maximum reliability 
and helps give the Air Force a weapon —“ready to go!” 


Consider the outstanding features of “building block” sub- 
systems when analyzing your overall system requirements, 
... Specify Servomechanisms, Inc. 


The Mechatron Master Bate Computer 


This typical sub-system provides a 

single coordinated source for input a | \ 
data required by the various y 
control and instrumentation systems ' ~< r: 
of an aircraft. This equipment is 

being produced in different versions 
tailored to meet the requirements 

of specific aircraft. The particular 
arrangement of this equipment 

is dictated by the requirements of 
the problem. A wide variety of 
“building blocks” is available. These 
proven components are selected 

and plugged into a common chassis 
which torms a sub-system 

producing the required data for a 
particular application 
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